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 Abstract 
 
Land-use and land cover (LULC) changes are an important driver of global eco-
system change, with consequences in terms of biodiversity and the benefits 
humans get from nature, known as ecosystem services (ES). Spatial planning, a 
process dealing with the spatial expression of human activities in an integrated 
way, supported by instruments like Strategic Environmental Assessment, can 
play an important role in balancing those activities against their consequences. 
Although literature on ES is growing considerably, some of it covering the 
planning context, a coherent and integrated approach for practical application 
of the ES concept in spatial planning and decision-making is still needed, while 
knowledge gaps and challenges remain. This research aims at expanding cur-
rent knowledge on the integration of ES in spatial planning. Through a mixed 
methods approach, firstly a profile of ES integration was drawn, based on a 
questionnaire survey and document analysis covering European to regional 
levels, using Portugal as example. Then, a set of relevant ES and drivers of 
change was identified through a participatory approach, with the Lisbon Met-
ropolitan Area as case study. Subsequently, alternative scenarios of future 
LULC and ES changes driven by combined demographic and urban develop-
ment patterns were explored. The profile revealed mismatches between ES in-
tegration as perceived by planning stakeholders and as found in planning doc-
uments, where integration (mainly implicit) needs improvement. The scenario 
exercise suggested that land take can be minimized through spatial planning, 
but effects on ES might be mixed. A conceptual framework for ES integration in 
spatial planning is proposed, based on the insights gained. Recommendations 
for further research and planning practice mainly concern broadening the range 
 xvi 
of stakeholders involved, the stages of stakeholder involvement and the scope 
of document analysis, as well as exploring more extreme scenario assumptions 
and adding ES demand to the supply analysis. 
Keywords: ecosystem services; land-use and land cover change; spatial plan-
ning; strategic environmental assessment; stakeholder engagement; mixed 
methods. 
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 Resumo 
 
As alterações de uso e ocupação do solo (UOS) afectam globalmente os ecossis-
temas, com impactes na biodiversidade e nos benefícios que a sociedade obtém 
da natureza, conhecidos como serviços dos ecossistemas (SE). Ao lidar com a 
expressão territorial das actividades humanas de forma integrada, o ordena-
mento do território, apoiado por instrumentos como a Avaliação Ambiental Es-
tratégica, pode ser crucial para equilibrar actividades e impactes. Apesar da 
crescente literatura sobre SE, parte da qual focando o contexto de planeamento, 
é necessária uma abordagem coerente e integrada para a aplicação prática do 
conceito de SE no ordenamento do território. Esta investigação tem como objec-
tivo expandir o conhecimento existente sobre a integração de SE no planeamen-
to e ordenamento do território. Através de métodos mistos, foi efectuado inici-
almente um perfil da integração dos SE no planeamento, com base num inqué-
rito por questionário e em análise documental cobrindo vários níveis (Europeu 
ao regional), adoptando Portugal como exemplo. Um conjunto de SE e factores 
de mudança relevantes foi identificado através de uma abordagem participati-
va, adoptando a Área Metropolitana de Lisboa como caso de estudo. Subse-
quentemente foram explorados cenários alternativos de alterações de UOS e SE, 
resultantes de diferentes padrões de desenvolvimento populacional e urbano. O 
perfil elaborado revelou desfasamentos relativos à integração de SE, entre a 
percepção dos actores de planeamento e a análise documental que demonstrou 
ser necessário melhorar a integração. O exercício de cenarização sugeriu que a 
artificialização do solo pode ser minimizada através do planeamento, mas que 
os efeitos sobre os SE podem ser mistos. É proposto um quadro conceptual para 
 xviii 
a integração de SE no ordenamento do território. As recomendações para futura 
investigação e aplicação prática referem-se principalmente a: representativida-
de das partes interessadas e momentos de participação; âmbito da análise do-
cumental; pressupostos para cenários; procura versus oferta de SE.  
Palavras-chave: serviços dos ecossistemas; alterações de uso e ocupação do so-
lo; ordenamento do território; avaliação ambiental estratégica; envolvimento de 
partes interessadas; métodos mistos. 
 
 
 xix 
 
 Table of Contents 
 Acknowledgements .................................................................................................... xi 
 Abstract ........................................................................................................................ xv 
 Resumo ....................................................................................................................... xvii 
 List of Figures ............................................................................................................. xxi 
 List of Tables ............................................................................................................ xxiii 
 List of Abbreviations and Acronyms ................................................................... xxv 
1. Introduction .................................................................................................................. 1 
1.1 Background and motivation ............................................................................. 1 
1.2 Ecosystem services and spatial planning ........................................................ 3 
1.3 Research questions ........................................................................................... 15 
1.4 Methodological approach ............................................................................... 15 
1.5 Structure of the dissertation ............................................................................ 20 
2.  Integration of ecosystem services in spatial planning: a survey on regional 
planners’ views ............................................................................................................ 23 
2.1 Introduction ....................................................................................................... 24 
2.2 The Portuguese regional spatial planning context ...................................... 28 
2.3 Methodology ..................................................................................................... 31 
2.4 Results ................................................................................................................ 35 
2.5 Discussion .......................................................................................................... 40 
2.6 Conclusions ....................................................................................................... 44 
3. Ecosystem services in spatial planning and strategic environmental 
assessment – A European and Portuguese profile ................................................ 47 
3.1 Introduction ....................................................................................................... 48 
 xx 
3.2 Context of spatial planning and strategic environmental assessment ..... 51 
3.3 Methods ............................................................................................................. 54 
3.4 Results and discussion .................................................................................... 60 
3.5 Conclusions ....................................................................................................... 75 
4. Participatory selection of ecosystem services for spatial planning: Insights 
from the Lisbon Metropolitan Area, Portugal ...................................................... 77 
4.1 Introduction ...................................................................................................... 78 
4.2 Participatory selection of ecosystem services in spatial planning ............ 80 
4.3 Methods ............................................................................................................. 82 
4.4 Results and discussion .................................................................................... 90 
4.5 Conclusions ..................................................................................................... 102 
5. Pathways of demographic and urban development and their effects on land 
take and ecosystem services: The case of Lisbon Metropolitan Area, 
Portugal... .................................................................................................................... 105 
5.1 Introduction .................................................................................................... 106 
5.2 Methods ........................................................................................................... 108 
5.3 Results .............................................................................................................. 116 
5.4 Discussion ....................................................................................................... 121 
5.5 Conclusions ..................................................................................................... 127 
6. Conclusions and recommendations .................................................................... 129 
 References .................................................................................................................. 139 
 Appendix 1 – Document version of the online questionnaire ......................... 167 
 Appendix 2 – Additional results of the online questionnaire ......................... 179 
 Appendix 3 – Supplementary material for Chapter 4 ........................................ 185 
 Appendix 4 – Scenario narratives .......................................................................... 213 
 Appendix 5 – Lookup table to derive f-evapotranspiration, surface emissivity 
and carbon storage for each land use and land cover (LULC) class ................ 217 
 
 
 xxi 
 List of Figures 
FIGURE 1.1 – MILLENNIUM ECOSYSTEM ASSESSMENT’S CONCEPTUAL FRAMEWORK .............. 5 
FIGURE 1.2 – THE ES CASCADE MODEL ..................................................................................... ..6 
FIGURE 1.3 – RELATIONSHIP BETWEEN SPATIAL PLANNING, IMPACT ASSESSMENT AND THE 
ES CASCADE MODEL ........................................................................................................... 11 
FIGURE 1.4 – METHODOLOGICAL APPROACH FOLLOWED IN THIS RESEARCH ........................ 17 
FIGURE 2.1 – JURISDICTION AREAS OF THE REGIONAL SPATIAL PLANNING AUTHORITIES AND 
AREAS OF EACH RSP .......................................................................................................... 30 
FIGURE 2.2 – CATEGORIZATION OF ES EXAMPLES GIVEN BY RESPONDENTS, ACCORDING TO 
THE ES CATEGORIES DEFINED BY MA (2003) ................................................................... 38 
FIGURE 2.3 – HOW PLANNERS RATE THE CONTRIBUTION OF DIFFERENT FACTORS, FOR THE 
INTEGRATION OF THE ES CONCEPT IN RSPS .................................................................... 39 
FIGURE 2.4 – HOW IMPORTANT PLANNERS CONSIDER DIFFERENT STAGES / COMPONENTS OF 
THE PLANNING PROCESS TO INTEGRATE THE ES CONCEPT IN REGIONAL SPATIAL 
PLANNING ........................................................................................................................... 40 
FIGURE 3.1 – OCCURRENCES OF KEY TERMS IN THE EC’S GUIDANCE ON INTEGRATING 
CLIMATE CHANGE AND BIODIVERSITY INTO STRATEGIC ENVIRONMENTAL 
ASSESSMENT, BY SECTION OF THE DOCUMENT ................................................................. 63 
FIGURE 3.2 – OCCURRENCES OF KEY TERMS IN PORTUGUESE RSPS AND CORRESPONDING 
SEA REPORTS, PER REGION ................................................................................................ 68 
FIGURE 4.1 – LOCATION AND MAJOR LAND USE / LAND COVER OF THE LISBON 
METROPOLITAN AREA ....................................................................................................... 83 
FIGURE 4.2 – FUNDAMENTAL STRUCTURE OF THE TECHNICAL PROPOSAL OF THE REGIONAL 
SPATIAL PLAN FOR THE LISBON METROPOLITAN AREA. ................................................. 84 
FIGURE 4.3 – INTEREST-INFLUENCE MATRIX FOR THE STAKEHOLDER GROUPS INVOLVED IN 
THE PARTICIPATORY APPROACH. ...................................................................................... 85 
FIGURE 4.4 – SCHEMATIC OVERVIEW OF THE PARTICIPATORY APPROACH DEVELOPED AND 
EXPLORED IN THIS RESEARCH. ........................................................................................... 86 
 xxii 
FIGURE 4.5 – MOST IMPORTANT ES FOR EACH STAKEHOLDER GROUP, REFERRING TO 
RESULTS FROM THE FIRST FOCUS GROUP MEETING WITH THE REGIONAL AUTHORITY 
AND FROM THE WORKING GROUPS IN THE PARTICIPATORY WORKSHOP ....................... 97 
FIGURE 5.1 – LISBON METROPOLITAN AREA’S LOCATION IN THE EUROPEAN CONTEXT, 
LAND USE / LAND COVER IN 2012 AND NATURE CONSERVATION AREAS ................... 109 
FIGURE 5.2 – SCENARIO MATRIX STRUCTURED AROUND TWO AXES OF UNCERTAINTY 
REFLECTING POSSIBLE DEMOGRAPHIC AND URBAN PATTERN DEVELOPMENT 
PATHWAYS. ...................................................................................................................... 111 
FIGURE 5.3 – CHANGES IN RESIDENTIAL AND ARTIFICIAL AREAS (LAND TAKE) PER 
SCENARIO, RELATIVE TO BASELINE YEAR. ...................................................................... 117 
FIGURE 5.4 – RE-NATURED AREAS UNDER SCENARIO A ........................................................ 118 
FIGURE 5.5 – AREAS OF DISCONTINUOUS DENSE URBAN FABRIC DENSIFIED UNDER SCENARIO 
B (CONVERSION TO CONTINUOUS URBAN FABRIC), IN A 2 KM BUFFER AROUND 
ALREADY EXISTING URBAN FABRIC AND OUTSIDE PROTECTED AREAS. ....................... 119 
FIGURE 5.6 – TOP LEFT: CLASSES OF AGRICULTURAL, NATURAL AND SEMI-NATURAL AREAS 
ARTIFICIALIZED UNDER SCENARIOS C AND D. RIGHT: ZOOMED-IN VIEW OF SCENARIO 
D ILLUSTRATING HOW LAND TAKE OCCURS IN A 500 M BUFFER AROUND MAIN ROADS, 
IN- AND OUTSIDE PROTECTED AREAS. ............................................................................ 119 
FIGURE 5.7 – VALUES OF ES INDICATORS FOR THE BASELINE YEAR 2012 AND FOR EACH 
SCENARIO (YEAR 2030). ................................................................................................... 121 
FIGURE 6.1 – CONCEPTUAL FRAMEWORK FOR THE INTEGRATION OF ES IN SPATIAL 
PLANNING. ....................................................................................................................... 134 
FIGURE 6.2 – SYNERGIES BETWEEN THE PROPOSED CONCEPTUAL FRAMEWORK FOR ES 
INTEGRATION AND SEA, IN SUPPORT OF THE PLANNING PROCESS. ............................ 136 
 
 
 
 xxiii 
 List of Tables 
 
TABLE 1.1 – MAIN INTERNATIONAL ES CLASSIFICATION SYSTEMS: MILLENNIUM ECOSYSTEM 
ASSESSMENT (MA, 2003), THE ECONOMICS OF ECOSYSTEMS AND BIODIVERSITY 
(TEEB, 2010B) AND CICES – COMMON INTERNATIONAL CLASSIFICATION OF 
ECOSYSTEM SERVICES SERVICES (R. HAINES-YOUNG AND POTSCHIN, 2010). ................ 7 
TABLE 2.1 – REGIONAL SPATIAL PLANS IN PORTUGAL ............................................................ 30 
TABLE 3.1 – DOCUMENTS INCLUDED IN THE CONTENT ANALYSIS. ......................................... 56 
TABLE 3.2 – KEY TERMS USED FOR QUALITATIVE ANALYSIS OF POLICY AND GUIDANCE 
DOCUMENTS. ...................................................................................................................... 59 
TABLE 3.3 – OCCURRENCES OF KEY TERMS IN PORTUGUESE RSPS .......................................... 66 
TABLE 3.4 – OCCURRENCES OF KEY TERMS IN SEA REPORTS. .................................................. 67 
TABLE 4.1 – RELATIONSHIPS BETWEEN PRIORITY ECOSYSTEM SERVICES, PLANNING 
OBJECTIVES AND DRIVERS. ................................................................................................. 98 
TABLE 4.2 – MAIN STRENGTHS AND WEAKNESSES OF THE PARTICIPATORY APPROACH 
EXPLORED IN THIS RESEARCH. ......................................................................................... 102 
TABLE 5.1 – DESCRIPTION / QUANTIFICATION OF SCENARIO ASSUMPTIONS. ...................... 113 

 
 xxv 
 List of Abbreviations and Acronyms 
CICES 
CLC 
EC  
EIA 
Common International Classification of Ecosystem Services  
CORINE Land Cover 
European Commission 
Environmental Impact Assessment 
ES  
ESDP 
Ecosystem service(s) 
European Spatial Development Perspective 
EU  European Union 
GIS  
IPBES 
Geographic Information System(s) 
Intergovernmental Science-Policy Platform on Biodiversity and Eco-
system Services 
LMA  Lisbon Metropolitan Area 
LULC  Land-use and land cover 
MA 
MAES 
MEN 
NUTS 
Millennium Ecosystem Assessment 
Mapping and Assessing of Ecosystems and their Services 
Metropolitan Ecological Network 
Nomenclature of Territorial Units for Statistics 
RSP  Regional Spatial Plan 
PNPOT 
SD 
National Program of Spatial Planning Policy 
Sustainable Development 
 xxvi 
SEA 
TAEU 
Strategic Environmental Assessment 
Territorial Agenda of the European Union 
TEEB 
UN  
UNECE 
UNEP 
WCED 
WWF 
The Economics of Ecosystems and Biodiversity 
United Nations 
United Nations Economic Commission for Europe 
United Nations Environment Program 
World Commission on Environment and Development 
World Wide Fund for Nature 
 
Integration of ecosystem services in spatial planning: a mixed methods approach 
 1 
 Introduction 
1.1  Background and aim 
Land is a finite resource with competing demands (Jaeger and Schwick, 
2014). It provides humans with a wide range of ecosystem services (ES), gener-
ally defined as the benefits people obtain from ecosystems (MA, 2003). Howev-
er, human activities are transforming the terrestrial environment at unparal-
leled rates and scales (MA, 2005a; Seto et al., 2011), with land and fertile soil 
disappearing at an alarming rate (Haber, 2007). Land-use and land cover 
(LULC) changes are main drivers of anthropogenic ecosystem change 
(Burkhard et al., 2010). Such changes have resulted in a substantial and largely 
irreversible loss of biodiversity (MA, 2005a) and potentially undermine the ca-
pacity of ecosystems to supply ES like sustaining food production, maintaining 
freshwater and forest resources, regulating climate and air quality, or amelio-
rating infectious diseases (Foley et al., 2005).  
It is for spatial and land-use planning that the effects of plan’s decisions 
on ES provision and use are perhaps more evident and straightforward. Hence, 
spatial planning decisions in particular would benefit from systematic consid-
erations of their effects on ES (Geneletti, 2011). By bringing together different 
sustainability dimensions (ecological, social, economic), acting as a sustainabil-
ity boundary object and supporting problem-oriented and systems-based ap-
proaches (Abson et al., 2014), the ES concept has the potential to support sus-
tainable spatial planning. This is recognized by the 2030 Agenda for Sustainable 
Development, which targets the integration of ecosystem and biodiversity val-
ues into national and local planning by 2020 (UN, 2015). It is also aligned with 
an increasing recognition of an ecosystem perspective as a key to effective spa-
tial planning (TEEB, 2010a). The regional scale is particularly relevant for ES-
1 
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inclusive spatial planning (Balfors)et)al.,)2016;)Fürst)et)al.,)2010) since it is the 
scale at which many development policies are established and coordinated (ar-
ticulating national and local policies) and that the appropriate management of 
natural resources, interconnectivity between cities, economic growth and cul-
tural identity are set in motion (Mascarenhas et al., 2012b). Hence, it is a benefi-
cial governance level in terms of planning, coordinating and assessing actions 
towards sustainable development (Mascarenhas et al., 2010). 
A coherent and integrated approach for practical application of the ES 
concept in planning and decision-making is needed, as are appropriate meth-
ods for identification and quantification of individual services, suitable models, 
indicators and the integration of system components (Burkhard et al., 2010; de 
Groot et al., 2010a). Integrating ES in spatial planning requires an in-depth un-
derstanding of how are ES manifested and how are they affected by human ac-
tivities, like urban development (Balfors et al., 2016). Stakeholder engagement is 
also crucial and inherently linked to the ES agenda (Fish et al., 2016). Ap-
proaches and tools for assessing the effects of different spatial planning alterna-
tives on biodiversity and ES are needed to find the best solutions during the 
planning process (Kopperoinen et al., 2016). Here it makes sense to explore syn-
ergies with already existing instruments or processes that support planning. 
Strategic Environmental Assessment (SEA) is particularly suited to this purpose 
and can be a good entry point for integrating ES in spatial planning (Geneletti, 
2011), as it is already established as a widespread (often mandatory) process to 
assess effects of policies, programmes and plans. 
Despite the attention that research on ES has attracted in recent years 
(Fisher et al., 2007; Potschin and Haines-Young, 2011), it has been regarded as a 
fragmented field (Abson et al., 2014; Seppelt et al., 2011) with an incomplete sci-
entific basis (Bull et al., 2016) and many challenges still remain to fully integrate 
the concept of ES into everyday planning, management and decision-making 
(de Groot et al., 2010a). Challenges include finding meaningful and robust indi-
cators to quantify ES, measuring changes in supply and demand and predicting 
future direction (Balvanera et al., 2017). Additionally, for most ES there is little 
incentive for decision makers, whether they are government officials, business 
managers, or local landowners, to account for the continued provision of ES in 
their decision making (Tallis and Polasky, 2009). The added value of taking an 
ES perspective remains tentative and fragile with respect to many salient areas 
of science and policy (Potschin et al., 2016). So the use of ES concepts to support 
real-life decision-making processes is still limited (Geneletti, 2011; Ruckelshaus 
et al., 2013). 
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The main aim of this research is to expand current knowledge on the inte-
gration of ES in spatial planning, with an underlying goal of supporting such 
integration. To achieve that aim, a mixed methods approach was developed 
and allowed a) drawing a profile of ES integration at European, national (Por-
tugal) and regional level; b) identifying which ES and drivers of change are 
most relevant for a case study region (Lisbon Metropolitan Area), based on 
stakeholders’ inputs; c) assessing the consequences of alternative regional de-
velopment scenarios on LULC and ES. The methods supporting the approach 
included questionnaire surveys, document analysis, focus groups, participatory 
workshops, scenario analysis and spatial modelling and analysis. Based on the 
insights gained through the application of the approach, a conceptual frame-
work for ES integration in spatial planning is proposed. The framework can be 
used in SEAs and by planning teams or authorities to support planning pro-
cesses at several scales. 
 
1.2 Ecosystem services and spatial planning 
The notion that natural ecosystems play an important role supporting so-
ciety probably traces back to the time of Plato, who understood that the defor-
estation of Attica led to soil erosion and the drying of springs (Mooney and 
Ehrlich, 1997). But one might consider the origins of modern concern for ES to 
trace to George Perkins Marsh’s publication of Man and Nature in 1864 (Marsh, 
1864). The book is described as being the first to attack the idea that the world’s 
resources were infinite (Mooney and Ehrlich, 1997). For other authors there are 
even earlier precursory notions of natural capital and ecosystem services from 
the Classical economic period (Gómez8Baggethun)et)al.,)2010). More contempo-
rary landmark publications have helped raise worldwide awareness of the im-
portant connections between humans and their environment, including Silent 
Spring (Carson, 1962) or The Limits to Growth (Meadows et al., 1972). The ori-
gins of the modern history of ES are to be found in the late 1970s. This involves 
the utilitarian framing of those ecosystem functions that are deemed beneficial 
to society, as economic services in order to increase public interest in biodiversi-
ty conservation (Braat and de Groot, 2012). The paper by Westman (1977) is 
considered a landmark in that period. Westman argued that it is appropriate to 
separate the task of measuring and predicting the extent of physical damage 
accruing from the use of resources from the task of evaluating the worth of 
losses and equivalent gains, which he labelled “nature’s services”. The concept 
was further developed and the term “ecosystem services” would later be coined 
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by Ehrlich and Ehrlich (1981). Further landmark publications can be found in 
the 90’s, somehow linked with a broader debate on sustainable development 
(WCED, 1987). These include the papers by Costanza and Daly (1992) arguing 
for the maintenance of natural capital as minimum necessary condition for sus-
tainability and Costanza et al. (1997) putting forward an estimation of the value 
of the world’s ES and natural capital, as well as the edited book by Daily (1997) 
bringing together the contributions of a broad, interdisciplinary group of natu-
ral and social scientists to better understand societal dependence on natural 
ecosystems. Syntheses of the history of the ES concept can be found in Mooney 
and Ehrlich (1997), Braat and de Groot (2010), Gómez-Baggethun et al. (2010) or 
Costanza et al. (2017). 
A broad discussion on the concept of ES, with both supportive and critical 
viewpoints, was triggered by the works mentioned above, in particular the ones 
by Costanza et al. (1997) and Daily (1997). Several definitions of ES were also 
put forward as the concept evolved, with varying attention for the ecological 
basis or the economic use (Braat and de Groot, 2012; Costanza et al., 2017). This 
growing interest in ES led to a global initiative promoted by the United Nations 
Environment Program (UNEP) to understand the links between ecosystems and 
human well-being: the Millennium Ecosystem Assessment (MA, 2003). The MA 
defined ES very straightforwardly as the benefits people obtain from ecosys-
tems, allowing a wide use of the definition, although with some critique that its 
simplicity also leaves room for confusion and different interpretations (Haines-
Young and Potschin, 2010a). More recently, Costanza and colleagues presented 
a definition combining the MA one with the one by Costanza et al. (1997): ES 
are “the ecological characteristics, functions, or processes that directly or indi-
rectly contribute to human wellbeing: that is, the benefits that people derive 
from functioning ecosystems” (Costanza et al., 2017, p.3). 
The MA placed ecosystems firmly at the core of environmental science-
policy discussions and, while drawing on earlier work, it provided a more ex-
plicit conceptual framing (Figure 1.1) from which later analytical methods could 
develop, fostering also more interdisciplinary and transdisciplinary approaches 
(Mace, 2016). It classified ES as a) provisioning services that are the products 
people obtain from ecosystems, such as food and water; b) regulating services 
that are the benefits people obtain from the regulation of ecosystem processes, 
such as flood and disease control; c) cultural services that are the non-material 
benefits from ecosystems through spiritual enrichment, cognitive development, 
reflection, recreation and aesthetic experiences; and d) supporting services that 
maintain the conditions for life on Earth and that are necessary for the produc-
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tion of all other ES, including primary production, soil formation and nutrient 
cycling (MA, 2003). 
 
 
Figure 1.1 – Millennium Ecosystem Assessment’s conceptual framework. Source: MA (2005a). 
 
Other subsequent frameworks were developed, including most notably: 
the ES cascade model (Haines-Young and Potschin, 2010) that was adapted for 
the TEEB initiative – The Economics of Ecosystems and Biodiversity (de Groot 
et al., 2010b); the EU framework for ecosystem assessments (Maes et al., 2013b); 
or more recently the one by IPBES, the Intergovernmental Science-Policy Plat-
form on Biodiversity and Ecosystem Services (Díaz)et)al.,)2015). Despite differ-
ences, all of these frameworks convey the notion that ES result from the interac-
tions between ecosystems and societies, which together form a socio-ecological 
system (Balvanera et al., 2017). The ES cascade model has particularly sparked 
interest, since it has broken down into elements the flow going from ecological 
structures and processes to human well-being (see Figure 1.2 for a recent ver-
sion). That interest included wide adoption or adaptations of the framework 
(see for example Baró et al., 2016; Kopperoinen et al., 2016; Maes et al., 2012a; 
Müller and Burkhard, 2012) and critiques, for example that the model is at the 
same time an oversimplification of a complex reality and an unnecessary com-
plication of what is essentially a very straightforward definition (Costanza et 
al., 2017).  
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Figure 1.2 – The ES cascade model. CICES refers to the Common International Classification 
of Ecosystem Services. Source: Potschin and Haines-Young (2017). 
 
Following the ES classification system defined by the MA, two other wide-
ly used international classification systems were developed: the one by the 
TEEB initiative (TEEB, 2010b) and the Common International Classification of 
Ecosystem Services (Haines-Young and Potschin, 2010). Table 1.1 presents a 
correspondence between the three classification systems, following Maes et al. 
(2013b). Although the three classification systems are related (they all include 
provisioning, regulating and cultural services), there are some main differences. 
The TEEB classification, which was developed building on the MA classifica-
tion, omits supporting services such as nutrient cycling or primary production, 
which are seen in TEEB as a subset of ecological processes. Instead, habitat has 
been identified as a separate category to highlight the importance of ecosystems 
to provide habitat for migratory species and gene-pool “protectors” (de Groot 
et al., 2010b). CICES was developed aiming at compatibility with the frame-
work of the UN System of Environmental-Economic Accounts, hence adopting 
a detailed hierarchical system that nests with the accounting system. Similarly 
with the TEEB classification, supporting services were omitted to avoid double 
counting (relevant for economic valuation and accounting purposes), since they 
are assumed to be embedded within each of the CICES categories (Haines-
Young and Potschin, 2010). It should be noted that each classification has its 
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own advantages and disadvantages due to the specific context within which 
they were developed (Maes et al., 2013b). 
 
Table 1.1 – Main international ES classification systems: Millennium Ecosystem Assessment 
(MA, 2003), The Economics of Ecosystems and Biodiversity (TEEB, 2010b) and CICES – 
Common International Classification of Ecosystem Services Services (R. Haines-Young and 
Potschin, 2010). Source: Maes et al. (2013). 
MA categories TEEB categories 
 
CICES (v4.3) groups1 
Food (fodder) Food 
Provisioning 
services 
Biomass [nutrition] 
Biomass (materials from plants, 
algae and animals for agricultural 
use) 
Fresh water Water 
Water (for drinking purposes)  
[nutrition] 
Water (for non-drinking purposes) 
[materials] 
Fibre, timber Raw materials 
Biomass (fibres and other materials 
from plants, algae and animals for 
direct use and processing) 
Genetic  
resources 
Genetic resources 
Biomass (genetic materials from all 
biota) 
Biochemicals Medicinal  
resources 
Biomass (fibres and other materials 
from plants, algae and animals for 
direct use and processing) 
Ornamental 
resources 
Ornamental  
resources 
Biomass (fibres and other materials 
from plants, algae and animals for 
direct use and processing) 
Biomass-based energy sources 
Mechanical energy (animal based) 
Other cultural outputs (existence, 
bequest) 
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Table 1.1 (continued). 
MA categories TEEB categories  CICES (v4.3) groups1 
Air quality  
regulation 
Air quality  
regulation 
Regulating 
services 
(TEEB) 
 
Regulating 
and  
supporting 
services 
(MA) 
 
Regulating 
and  
maintenance 
services 
(CICES) 
[Mediation of] gaseous/air flows 
Water  
purification and 
water treatment 
Waste treatment 
(water purification) 
Mediation [of waste, toxics and 
other nuisances] by biota 
Mediation [of waste, toxics and 
other nuisances] by ecosystems 
Water  
regulation 
Regulation of water 
flows 
[Mediation of] liquid flows 
Moderation of  
extreme events 
Erosion  
regulation 
Erosion prevention [Mediation of] mass flows 
Climate  
regulation Climate regulation 
Atmospheric composition and cli-
mate regulation 
Soil formation Maintenance of soil 
fertility 
Soil formation and composition 
Pollination Pollination 
Lifecycle maintenance, habitat and 
gene pool protection 
Pest regulation 
Biological control Pest and disease control Disease  
regulation 
Primary pro-
duction nutrient 
cycling  
(supporting 
services) 
Maintenance of life 
cycles of migratory 
species (including 
nursery service) 
Life cycle maintenance, habitat and 
gene pool protection 
Soil formation and composition 
[Maintenance of] water conditions 
Maintenance of 
genetic diversity 
(especially in gene 
pool protection) 
Life cycle maintenance, habitat and 
gene pool protection 
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Table 1.1 (continued). 
MA categories TEEB categories  CICES (v4.3) groups1 
Spiritual and 
religious values 
Spiritual experience 
Cultural  
services 
Spiritual and/or emblematic 
Aesthetic values 
Aesthetic  
information 
Intellectual and representational 
interactions 
Cultural  
diversity 
Inspiration for  
culture, art and 
design 
Intellectual and representational 
interactions 
Spiritual and/or emblematic 
Recreation and 
ecotourism 
Recreation and 
tourism 
Physical and experiential  
interactions 
Knowledge  
systems and 
educational 
values 
Information for 
cognitive  
development 
Intellectual and representational 
interactions 
1Explanatory information from CICES division level [between squared brackets] and from  
CICES class level (between parentheses). 
 
The relationship between biodiversity and ES has also been subject of sci-
entific interest (Cardinale et al., 2012; Mace et al., 2012; Reyers et al., 2012). 
There is strong evidence that biodiversity loss has an impact on the functioning 
of ecosystems. That impact is non-linear and saturating, so change accelerates 
as biodiversity loss increases. However, understanding the consequences for ES 
is challenging since ES are often regulated by multiple ecosystem functions, 
which do not necessarily respond to changes in biodiversity in the same way 
(Cardinale et al., 2012). So our understanding of the physical and biological 
processes underpinning ES is still poor (Mace et al., 2012), with mixed evidence 
for effects of biodiversity on ES and data often lacking (Cardinale et al., 2012). 
Hence monitoring biodiversity alone is not sufficient to understand the status 
and trends of the services it provides (Balvanera et al., 2017). Nevertheless, bio-
diversity itself might be regarded as an ES with intrinsic or non-tangible value 
(e.g. for psychological health), while components of biodiversity are also direct-
ly harvested to meet human’s material needs (Balvanera et al., 2017; Mace et al., 
2012). For planning and management, it is important to keep in mind that bio-
diversity and ES can respond differently to particular actions, including win-
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win or mutually beneficial relationships, win-lose or trade-offs and win-neutral 
relationships (Reyers et al., 2012). 
The ES framework is holistic in outlook and in principle it covers a very 
wide breadth of concerns. The field of ES research is developing a set of con-
cepts and methodologies for understanding the environmental basis of human 
well-being. But it is also important to understand how these concepts and 
methodologies might serve to link and inform wider agendas across science 
and policy (Potschin et al., 2016). ES can be an effective tool for informing deci-
sions about the use and management of natural resources, especially when 
trade-offs and synergies need to be taken into account (Balvanera et al., 2017). A 
commitment to applying and animating knowledge in a practical context is in-
herent to the ES perspective (Potschin et al., 2016). Spatial planning represents 
such a practical decision-making context.  
Spatial planning has a growing importance for sustainability since it deals 
with land-use, a key human activity to promote social and economic develop-
ment (Helming et al., 2008), but also LULC changes that are a main driver of 
anthropogenic ecosystem change (Burkhard et al., 2010). In comparison with 
the prescriptive nature of land use planning, where areas are just designated for 
development or protection (zoning), spatial planning is seen as more strategic, 
defining an overall (strategic) planning framework and setting spatial goals 
(Albrechts et al., 2003; Faludi, 2010; Kopperoinen et al., 2016). A major ad-
vantage of spatial planning is the ability to consider the cumulative impacts of 
incremental decisions on ecosystems, by taking a long-term view on the out-
comes of different planning options. An effective planning framework can also 
make the policy and planning process more transparent and inclusive, by as-
sessing who benefits from which ES (TEEB, 2010a). However, spatial planning 
is a complex process characterized by a plethora of biophysical, social, econom-
ic, political and institutional factors, most of which are beyond the decision 
makers’ control. Those factors do not act independently and form a network of 
interactions and feedback loops on different temporal and spatial scales 
(Nidumolu)et)al.,)2006;)Partidário)and)Arts,)2005;)Roberts,)2006). 
Having to conciliate various interests and needs with potential different 
spatial impacts, spatial planning can lead to spatial changes, like changes in the 
composition and pattern of the landscape, with consequences on ecosystems 
and ES (Balfors et al., 2016; Kopperoinen et al., 2016). Figure 1.3 shows how 
those consequences can unfold, as conceptualized by Kopperoinen et al. (2016). 
The interests, problems and targets that spatial planning has to coordinate, 
combined with assets provided by ecosystem structure and biodiversity frame 
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the possible diversity of actions. Such actions can in turn impact on ecosystem 
structure, triggering further impacts on ecosystem processes, ecosystem ser-
vices, benefits derived from the services and the value of those benefits for soci-
ety. In some spatial planning contexts, like in Germany or the Netherlands, the 
concept of landscape functions is used in landscape planning. The concepts of 
landscape functions and ES have similarities and authors like Bastian et al. 
(2012) have argued that bringing both concepts together under a common 
framework can help better integrating the ES concept into spatial planning. 
Such a framework, linking ecosystem properties, potentials, and services can be 
found in Bastian et al. (2012). 
 
 
Figure 1.3 – Relationship between spatial planning, impact assessment and the ES cascade 
model (de Groot et al., 2010b; Haines-Young and Potschin, 2010). Source: Kopperoinen et al. 
(2016). 
 
Figure 1.3 also shows what can be the role of impact assessment to assess 
the consequences or effects of spatial planning. That process has been formal-
ized as Strategic Environmental Assessment (SEA), aiming to integrate envi-
ronmental and sustainability considerations in strategic decision-making 
(Therivel, 2004). SEA is in place in some 60 countries (Fundingsland Tetlow and 
Hanusch, 2012), for example in Europe, with the adoption of Directive 
2001/42/CE (known as SEA Directive), SEA has become a parallel and inte-
grated process of plans and programmes. This provides a window of oppor-
tunity to formally mainstream ES into decisions at the strategic level (Geneletti, 
2011). An ES-focused SEA can be a powerful tool to take effects of spatial plans 
into consideration, which can remain unnoticed under traditional assessment 
Chapter 1 
 12 
techniques (Barral and Oscar, 2012). Additionally, synergies can be identified, 
for example the scenario-analysis approach used by several studies on ES is 
consistent with the typical framework adopted in impact assessment, and hence 
can be easily applied in SEA (Geneletti, 2011). But despite the growth in SEA 
practice and scientific literature, understandings of SEA still vary considerably 
(Noble and Nwanekezie, 2017). The recent interest in integrating ES in SEA has 
also shown the need for specific guidance, concerning theoretical and methodo-
logical approaches and empirical applications (Geneletti, 2013; Slootweg and 
van Beukering, 2008). 
Approaches to integrate ES in SEA (and consequently in spatial planning) 
vary and some typologies have been identified. For example TEEB (2010a) con-
trasts a “sustainability-oriented spatial planning with pro-active SEA” with a 
“spatial planning with reactive SEA”. In the former, SEA facilitates the plan-
ning process in a pro-active and strategic way. It identifies ES and their respec-
tive stakeholders in a defined geographic area and maps sensitivities. Both the 
status of biodiversity as well as direct and indirect drivers of change are as-
sessed. In the latter, SEA can be used to assess consequences of proposed plans 
and developments in a defined spatial area. Proposed activities and the plan-
ning area are known, and an inventory of ecosystems and their sensitivity to 
identified drivers of change can be made. In consultation with stakeholders, po-
tential impacts on ecosystems can be translated into impacts on ES, expressed 
as opportunities or risks to social and economic well-being. Similarly, Baker et 
al. (2013) identified two main approaches: one is a comprehensive approach, 
where the assessment framework is entirely guided by ES; the other is a philo-
sophical approach that applies a lighter ecosystems-thinking mind-set, helping 
to frame the assessment methodology rather than fundamentally defining it. 
There has also been some debate on whether the integration of ES in SEA can be 
beneficial for the SEA process itself. In general, there is the notion that such in-
tegration enhances the quality of SEA processes (Geneletti, 2011; Slootweg and 
van Beukering, 2008). But some authors warn that, although ES provide a po-
tentially valuable framing for environmental assessment, there is the need for a 
pragmatic, context specific consideration of how they can improve it (Baker et 
al., 2013). 
Any policy or planning intervention is likely to have environmental con-
sequences that bear differentially on different groups and individuals, and on 
society as a whole (Grimble and Wellard, 1997). On the other hand, environ-
mental problems are typically complex, uncertain, multi-scale and affect multi-
ple stakeholders (Reed, 2008). These challenges require scientific approaches 
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that acknowledge unpredictability, incomplete control and a plurality of legiti-
mate perspectives (Funtowicz and Ravetz, 1994). They also demand transparent 
decision-making that embraces a diversity of knowledge and values (Reed, 
2008). These observations underlie arguments often put forward to make the 
case for stakeholder involvement in environmental decision-making, which can 
be typified as: normative-based arguments that participation is important in its 
own right, process-based arguments that participation is a better way of achiev-
ing particular ends and outcome-based arguments that participation leads to 
better ends (Fish et al., 2016).  
Collaboration and public participation at different planning levels are 
fundamental to spatial planning and therefore particularly relevant for ES inte-
gration (Balfors et al., 2016; Hein et al., 2006; Kopperoinen et al., 2016). The ES 
concept itself and its framing by the Convention on Biological Diversity beg for 
stakeholder engagement, while at the same time ES thinking creates new needs, 
concerns and opportunities regarding participation in decision-making (Fish et 
al., 2016). Stakeholders can be generally defined as any group or individual 
who can affect or is affected by the achievement of an organization's objectives 
(Freeman, 1984) or by a decision (Reed, 2008). They can be individuals, com-
munities, social groups or institutions of any size, aggregation or level in socie-
ty (Grimble and Wellard 1997).!Assessing ES with a stakeholder driven agenda 
has several potential advantages, most notably (Balvanera et al., 2017): 
• the identification of key or priority services recognised and pre-
ferred by societal groups; 
• the identification of indicators that are most meaningful for them; 
• stakeholder involvement in community-based or citizen science-
based ES monitoring, along with the collection of local ecological 
knowledge (Balfors et al., 2016); 
• ES approaches themselves are most effective in leading to policy 
change and generating action (Rosenthal et al., 2014; Ruckelshaus et 
al., 2013), with easier adoption of ES framework and data, when 
decision-makers are successfully integrated (Balvanera et al., 2017). 
Although it is generally understood that stakeholder participation can en-
hance the quality of environmental decisions, with many benefits being claimed 
for participation, few of the claims that are made have been tested (Reed, 2008). 
In the case of ES, while assessment methodologies are constantly improving, 
evidence exists that stakeholder engagement is often ineffective (Menzel and 
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Teng, 2010). Moreover, ES thinking creates new needs, concerns and opportuni-
ties regarding participation in decision-making. A major challenge for ES main-
streaming is that the ES discourse presents itself as a holistic world view, hence 
inclusive, but on the other hand describes the natural world in a highly specific 
way, with the risk of remaining a private expert discourse (Fish et al., 2016). The 
question of “how can analytical and participatory methods be combined to en-
able effective participatory policy and decision making dialogues?” (de Groot et 
al., 2010a) remains a challenge for ES integration. 
The ES concept has already started to be mainstreamed in some important 
global policy processes (ten Brink and Kettunen, 2016), like the Strategic Plan 
for Biodiversity 2011-2020, under the UN Convention for Biological Diversity 
(UNEP/CBD/COP/DEC/X/2, 2010), or the Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services (Perrings et al., 2011), estab-
lished in 2012, which is in itself an example of such mainstreaming. This is par-
tially reflected on a lower governance level, for example in Europe, target 2 of 
the European Biodiversity Strategy to 2020 states that “by 2020, ecosystems and 
their services are maintained and enhanced by establishing green infrastructure 
and restoring at least 15% of degraded ecosystems” (European Commission, 
2011a). Despite this mainstreaming of the ES concept in biodiversity policy, it 
still needs to be integrated more widely and coherently into other environmen-
tal, sectoral and horizontal policies, as well as vertically across governance lev-
els, which represents both a major challenge and opportunity for the concept 
(Bouwma et al., 2016; Schleyer et al., 2015; ten Brink and Kettunen, 2016). This 
entails a series of requirements, for example common methods for monitoring 
and evaluation of ES, or better tools to help policy makers exploit cross-sectoral 
synergies and manage trade-offs between ES (Bouwma et al., 2016). Research is 
needed in the field of applicable assessment methods, in order to better inte-
grate ES in spatial planning processes (Galler et al., 2016). More knowledge is 
demanded since the promise that ES assessments will contribute to better deci-
sion-making is not yet proven (Saarikoski et al., 2017). 
This section summarized the main issues surrounding ES integration in 
spatial planning, which are covered in this research. In the next sections, the 
specific research questions and the methodological approach to address them 
are presented.  
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1.3 Research questions 
Based on the motivation and background presented in the previous sec-
tions, this research aims at addressing the following main research question: 
How can the integration of ES in spatial planning be improved? This question 
unfolds into the following sub-questions: 
a) How is the concept of ES and its integration in spatial planning per-
ceived by planning decision-makers and practitioners? 
b) How are ES integrated in the spatial planning policy framework?  
c) How can the effects of planning options on ES be assessed?  
The methodological approach to address these questions is presented in 
the next section. 
 
1.4 Methodological approach 
To address the research questions presented in the previous section, a 
mixed methods approach was adopted. Mixed methods research can be gener-
ally described as an approach to knowledge (theory and practice) that attempts 
to consider multiple viewpoints, perspectives, positions, and standpoints, in-
cluding always the standpoints of qualitative and quantitative research 
(Johnson et al., 2007). Although there is no one definition of mixed methods re-
search, it can be defined as the type of research that combines elements of quali-
tative and quantitative research approaches for the broad purposes of breadth 
and depth of understanding and corroboration (Johnson et al., 2007), to more 
thoroughly investigate a phenomenon of interest (Teddlie and Tashakkori, 
2010). It is particularly useful when the nexus of situational contingencies (e.g. 
given limited resources, what is the best combination to maximize usefulness of 
information and evidence?), in relation to the research question(s), suggests that 
a mixed methods approach is likely to provide superior research findings and 
outcomes (Johnson et al., 2007). This research approach often focuses on re-
search questions that call for real-life contextual understandings, multi-level 
perspectives and cultural influences (Creswell et al., 2011). Mixed methods re-
search focuses on both convergent and divergent results. The latter can provide 
greater insight into complex aspects of a phenomenon, leading to more in-
depth investigation of previously unexplored aspects of that phenomenon 
(Teddlie and Tashakkori, 2010).  
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Mixed methods can play a relevant role in addressing wicked problems 
that are characterized by being urgent, having no certainty about their nature or 
the solutions, and requiring multiple interacting systems to make progress 
(Fetters and Molina-Azorin, 2017). One of the key features of spatial planning is 
precisely to identify and address wicked problems (Alden, 2006; Rae and 
Wong, 2012), while using the ES concept can also enable integrated, transdisci-
plinary approaches to solve such problems (Schröter)et)al.,)2014). Moreover, re-
search both on ES and spatial planning has to deal with uncertainty, complexi-
ty, multiple perspectives and take contextual conditions into account, character-
istic of an issue-driven post-normal science (Davies et al., 2015; Funtowicz and 
Ravetz, 1994; Hattam et al., 2015; Jacobs et al., 2016). Although scarce, the use of 
mixed methods for ES research found in literature suggests that it can highlight 
complexities relating to management outcomes, identify areas where mis-
matches may occur between ES supply and demand in the future, as well as re-
vealing potentially contentious issues requiring careful consideration if societal 
demands are to be balanced with conservation needs (Hattam et al., 2015). Con-
sidering these points and the features of mixed methods research described 
above, I argue that a mixed methods approach is adequate and can be beneficial 
to meet the purpose of this research and address its research questions. 
In mixed methods approaches, the research question determines the spe-
cific methods to be used. Preferably, an overarching question may be broken 
down into sub-questions, each requiring a different approach (qualitative or 
quantitative) to answer (Teddlie and Tashakkori, 2010). This is the case in the 
present research. In what follows, the methods adopted for each sub-question 
are introduced. Figure 1.4 presents a schematic overview of how the methods 
are combined in an overall methodological approach.  
Generally, the research draws insights from the ES and planning litera-
ture, as well as from the European spatial planning context, with a stronger fo-
cus on regional planning in Portugal. In order to move forward with 
knowledge on the integration of ES in spatial planning, it is essential to know 
what is the baseline or starting point. So, besides the usual literature review, 
summarized in Section 1.2 and included throughout Chapters 2 to 5, a profile of 
the regional planning context was drawn, based on a survey of planning stake-
holders (Chapter 2) and a content analysis of policy and guidance documents 
(Chapter 3). The survey was operationalized through an online questionnaire 
and included mostly closed-ended questions with pre-coded response options, 
as well as an open question. It was targeted at practitioners and decision-
makers from all regional spatial planning authorities in Portugal. It focused on 
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issues such as the level of awareness and knowledge of the ES concept among 
planners, the perceived level of current ES integration in regional spatial plans 
and corresponding strategic environmental assessments, the main factors that 
either facilitate or obstruct that integration, or the level of importance given to 
ES integration in the planning process. Data was analysed through descriptive 
statistics and content analysis in the case of open responses.  
 
 
Figure 1.4 – Methodological approach followed in this research. The left side of the figure 
shows the main methodological steps, while the right side shows the specific methods or 
inputs supporting each step. 
 
The content analysis of policy and guidance documents covered the Euro-
pean policy and guidance framework for spatial planning and SEA, as well as 
the national and regional levels of governance, using Portugal as example. 
Quantitative and qualitative content analysis were combined (Berg, 2001) and a 
set of key terms was developed to support the analysis, based on key selected 
ES literature (Costanza et al., 1997; Costanza and Daly, 1992; Daily, 1997; de 
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Groot, 1992; Ehrlich and Ehrlich, 1981; Haines-Young and Potschin, 2010b; MA, 
2003; Mooney and Ehrlich, 1997; Pereira et al., 2009; TEEB, 2010b; Westman, 
1977).  
Taking into account case study research guidelines and criteria (Gerring, 
2007; Yin, 2003), the Lisbon Metropolitan Area (LMA) was selected as a case 
study for the subsequent methodological steps. Home to the capital city of Lis-
bon, this region is the main urban agglomeration of Portugal and has been un-
dergoing a suburbanization process, with urban sprawl taking place. On the 
other hand, there is also a relevant amount of agricultural, as well as natural 
and semi-natural areas. About 15% of the region is covered by areas protected 
for nature conservation. So this is a region with high demand for ES, but also 
relevant areas of ES provisioning, while nature conservation concerns and im-
portant drivers of ecosystem change, like urbanization, have to be considered in 
the spatial planning process. Moreover, the regional spatial plan (RSP) defined 
a Metropolitan Ecological Network (MEN) and is considered to be among the 
most representative examples of measures on green infrastructure in Europe 
(Losarcos and Romero, n.d.; Mazza et al., 2011). For these reasons, the LMA was 
considered a suitable and pertinent case study for the purpose of this research. 
More information on the LMA is provided in Chapters 4 and 5. 
Relevant ES on which to focus further analysis were selected through a 
participatory approach (Chapter 4), complemented with an analysis of the fea-
tures and planning context of the LMA, coverage of different types of ES and 
available data and knowledge. The selection of stakeholders to be involved in 
the participatory approach was guided by a) a review of existing policies and 
practices and of relevant documents related with spatial planning in Portugal 
and in LMA, similarly to Namaalwa et al. (2013), and b) author’s knowledge on 
the region and on the planning context. An interest-influence matrix (Reed et 
al., 2009) was developed for stakeholder mapping. Two kinds of participatory 
techniques were adopted: (i) a focus group with technical staff from the region-
al planning authority; (ii) a participatory workshop with stakeholders from lo-
cal authorities, the national environmental authority and academia. For each 
participatory moment, specific tools for systematic data collection were de-
signed, as can be done to collect qualitative data (Yin, 2011). A pre-workshop 
questionnaire was also designed to collect participants’ contextual information, 
perceptions of and knowledge on ES and individual opinion on the most im-
portant ES in the region. The participatory approach was designed to identify 
not only the priority ES in the LMA, but also the potential effects of drivers of 
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change or planning goals and objectives on LULC and ES. In this way, this 
methodological step provides crucial support for the next one. 
Scenarios of LULC change and their effects on ES were developed (Chap-
ter 5). To structure the scenario exercise, a scenario matrix (Rounsevell and 
Metzger, 2010) was developed around two axes of uncertainty regarding de-
mographic and urban development patterns. These axes were chosen since: (i) 
land use change is strongly driven by population growth and urbanization pro-
cesses, which result in increasing demand for natural resources, as well as space 
for housing and economic activities (Lauf et al., 2016); (ii) regional planning 
guidelines for the LMA aim at tackling urban sprawl while attracting residents; 
(iii) stakeholders consider urban regeneration, as opposed to new urban devel-
opments on non-urban land, a highly relevant planning goal (Chapter 4). The 
analysis placed particular emphasis on land take, given that it is an important 
global sustainability issue for spatial planning and ES (Ahern et al., 2014; Foley 
et al., 2005; Seto et al., 2011), and considering the suburbanization and urban 
sprawl observed in the region. A time horizon until 2030 was adopted, coinci-
dent with the 2030 Agenda for Sustainable Development (UN, 2015), with 
which the New Urban Agenda (HABITAT III, 2016) is closely aligned. Story-
lines (Rounsevell and Metzger, 2010) were developed for each scenario and 
translated into quantitative assumptions, covering a set of determinants com-
monly used to explain LULC change (Nuissl and Siedentop, 2013). Residential 
development was taken as main driver of change, together with household fea-
tures, which are crucial for assessing future land consumption in urban areas 
(Haase et al., 2013). LULC changes were translated into changes in ES potential 
supply – the ecosystem biophysical capacity to supply services (Bastian et al., 
2012). The ES focused were “maintenance of atmospheric composition and cli-
mate regulation”, “physical and experiential interactions” and “cultivated 
crops” (following the Common International Classification of Ecosystem Ser-
vices; (Haines-Young and Potschin, 2010a)). These were considered most im-
portant for the LMA in the previous participatory exercise and cover regula-
tion, cultural and provisioning ES. Proxy indicators to assess ES were devel-
oped, following common practice in ES studies (Maes et al., 2016). 
As a whole, the methodological approach allows drawing and integrating 
insights into critical issues for ES integration in spatial planning, hence address-
ing the main research question presented in Section 1.3. A critical analysis of the 
approach was conducted and is presented in Chapter 6. In the next section, the 
structure of the dissertation is presented. 
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1.5 Structure of the dissertation 
The core of this dissertation is composed of four main chapters (Chapters 
2 to 5), each representing an original research paper and relating to the meth-
odological approach presented in the previous section. The research papers in-
cluded in Chapters 2 to 4 were published in international peer-reviewed scien-
tific journals, while the paper in Chapter 5 was submitted for publication at the 
time of dissertation submission. The main chapters are preceded by the present 
introductory chapter and followed by a concluding chapter (Chapter 6). The 
next chapters can be summarized as follows: 
• Chapter 2 presents the results of a questionnaire survey aimed at gaining 
insights on the views and perceptions of Portuguese regional spatial 
planners (practitioners and decision-makers), regarding the ES concept 
and its integration in spatial plans and SEA processes. This chapter was 
published as original research article in the journal Landscape Ecology in 
March 2014; 
• Chapter 3 draws a profile on ES integration in the policy and guidance 
framework for spatial planning and SEA. The profile is supported by a 
content analysis of policy and guidance documents, covering the Euro-
pean, national (Portugal) and regional (Portuguese regions) governance 
levels. This chapter was published as original research article in the jour-
nal Land Use Policy in November 2015; 
• Chapter 4 presents a participatory approach to select priority ES. The 
approach combines different participatory techniques and was applied 
with different types of stakeholders, using the Lisbon Metropolitan Area 
in Portugal as case study. The approach also allows linking ES with driv-
ers of change and spatial planning goals that entail potential effects (pos-
itive or negative) on ES. Strengths and weaknesses of the approach are 
discussed. This chapter was published as original research article in the 
journal Ecosystem Services in April 2016; 
• Chapter 5 explores how different scenarios of demographic and urban 
development patterns translate into LULC changes (particularly land 
take) and what are the consequences for ES supply. Four contrasting 
scenarios for the LMA in 2030 were developed, covering major determi-
nants of land take (with a focus on residential development) and priority 
ES of climate regulation, recreation and food production. The chapter 
discusses the effects of a “compact city” versus an “urban sprawl” pat-
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tern of urban development under contrasting demographic trends. Im-
plications for debates around the “compact city” ideal and how land take 
is defined are also discussed. This chapter was submitted as original re-
search article to an international peer-reviewed scientific journal;  
• Chapter 6 synthesizes and integrates all the previous chapters, present-
ing the main overall research findings. A conceptual framework for ES 
integration in spatial planning is proposed. Recommendations for fur-
ther research and planning practice are presented. 
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2 Integration of ecosystem services in spatial 
planning: a survey on regional planners’ 
views1 
Abstract 
Spatial plans shape land-use changes, which in turn are main drivers of 
anthropogenic ecosystem alterations, therefore influencing the ecosystem ser-
vices (ES) delivered by a given territory. However, integration of the ES concept 
in policies and plans is reported as poor in literature. The main goal of this re-
search is to gain insight on the views and perceptions of Portuguese regional 
spatial planners regarding the ES concept and its integration in spatial plans. 
For that we designed and administered a questionnaire survey aimed at practi-
tioners and decision-makers from Portuguese regional spatial planning authori-
ties. The survey focused on issues such as the level of awareness and 
knowledge of the ES concept among planners, the perceived level of current ES 
integration in regional spatial plans and corresponding strategic environmental 
assessments, the main factors that either facilitate or obstruct that integration, or 
the level of importance given to ES integration in the planning process. Find-
ings show that planners know the ES concept, they consider it as important to 
be integrated in spatial planning and, interestingly, that it is already rather in-
                                                
1 Mascarenhas, A., Ramos, T., Haase, D., Santos, R., 2014. Integration of ecosystem services in 
spatial planning: a survey on regional planners’ views. Landscape Ecology 29, 1287–1300. 
doi:10.1007/s10980-014-0012-4 (reproduced with authorization of the publisher and subject to 
copyright restrictions imposed by them). 
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tegrated in existing plans. They believe that planning teams and authorities 
have skilled human resources for ES integration. However, they revealed a low 
knowledge on the main initiatives intended to push ecosystem services into the 
political agenda, like for example the Millennium Ecosystem Assessment. The 
questionnaire used can be easily transferred into other spatial planning contexts 
to draw e.g. a broader European picture on ES integration in spatial planning. 
 
Keywords: ecosystem services, spatial planning, strategic environmental 
assessment, governance, stakeholder survey. 
 
2.1 Introduction 
The exponential growth of human activities is raising concern that further 
pressure on the Earth System could destabilize critical biophysical systems and 
trigger abrupt or irreversible environmental changes that would be deleterious 
or even catastrophic for human well-being (Rockstrom et al., 2009). This con-
cern is largely motivated by an increasing awareness of the dependence of hu-
man beings upon the services provided by ecosystems, known as ecosystem 
services (ES). ES are generally defined as the benefits people obtain from eco-
systems (MA, 2003) representing flows of value to human societies as a result of 
the state and quantity of natural capital (TEEB, 2010b).  
Spatial plans have the capacity to induce changes in quality or quantity 
of ES, by determining development options and how those options translate in 
a given territory. This is related to the fact that one of the main drivers of an-
thropogenic ecosystem changes is land-use change (Burkhard et al., 2010; 
Reyers et al., 2009). Land-use change has the potential to produce severe ecolog-
ical, economic and political problems or even hazards (Haase and Nuissl, 2010). 
So, it is for spatial and land-use planning that the effects of plans on ES provi-
sion and use are perhaps more evident and straightforward (Geneletti, 2011). 
Application of the ES concept at the level of land-use public policies will allow 
such effects to be considered and evaluated while making land-use proposals, 
and choices on future developments (Partidário and Gomes, 2013). Additional-
ly, the regional scale is particularly important for sustainable spatial develop-
ment, since it is at that scale that many development policies are established 
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and coordinated (articulating national and local policies) and that the appropri-
ate management of natural resources, interconnectivity between cities, econom-
ic growth and cultural identity are set in motion (Birkmann, 2003; Mascarenhas 
et al., 2012b). 
Despite the attention that research on ES has attracted in recent years 
(see Fisher et al. 2009), it is still a fragmented field (Seppelt et al., 2011) and 
many issues still remain unresolved to better integrate the ES concept into eve-
ryday planning, management and decision-making (de Groot et al., 2010a). For 
example, several different definitions of ES exist (Fisher et al., 2009). With in-
creasing scientific disciplines referring to the ES concept and its mainstreaming 
in political and corporate discourse, the concept is seen as becoming multiform, 
harder to grasp and being applied in directions that diverge significantly from 
its original purpose (Gómez-Baggethun et al., 2010; Lamarque et al., 2011). 
Terminology associated with ES studies is often inconsistently used and does 
not directly relate to the terminology used by decision-makers, stakeholders or 
the public (Glaves et al., 2010; Müller et al., 2010). According to Lamarque et al. 
(2011), the coexistence of different terminologies and definitions can impede the 
on-the-ground use of the concept because of the difficulties in translating it into 
tangible, manageable, ‘‘things’’ to measure, count, qualify or map. In face of 
these and other issues, the use of ES concepts to support real-life decision-
making processes and the integration of ES in policies and plans has been re-
ported as poor or limited (Bennet et al., 2008; de Groot et al., 2010a; Geneletti, 
2011; Koschke et al., 2012).  
The integration of ES concerns into spatial planning can best be achieved 
by taking advantage of existing procedures to support plan making, such as 
strategic environmental assessment (SEA) (Geneletti, 2011). As a strategic deci-
sion support instrument, SEA can play a significant role in ensuring ES consid-
eration (Partidário and Gomes, 2013) and provide better guarantees that ES are 
taken into account in planning and related decision-making processes 
(Slootweg and van Beukering, 2008). However, the integration of ES in SEA 
was, until recently, essentially covered by technical reports and guidelines (see 
for example Hobbs et al., 2010; Slootweg and van Beukering, 2008). It has been 
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poorly covered in scientific literature, with some recent exceptions (see 
Geneletti, 2011; Partidário and Gomes, 2013). 
Awareness, knowledge, organizational and institutional capacity are es-
sential prerequisites for mainstreaming ES in planning processes (Cowling et 
al., 2008). Governance of ES requires engaging those actors who understand, 
manage and benefit from the services. The way that existing policies and the 
institutional context condition the feasibility of new ES approaches should also 
be identified (Primmer and Furman, 2012). This is related to the importance of 
considering the different values that inform decision-making, of recognizing the 
complex and context-specific nature of environmental decisions, and the cen-
trality of institutional arrangements for the implementation of these decisions 
(Adger et al., 2003). However, current ES approaches do not take existing ad-
ministrative and governance structures and practices as a starting point 
(Primmer and Furman, 2012). Most of the research does not include (at least ex-
plicitly) the views and knowledge of the practitioners and decision-makers who 
are ultimately the main actors in each specific spatial planning context. This is 
important since ES integration is unlikely to happen if spatial planners are un-
aware for example of what ES are, what are the benefits of ES integration in the 
spatial planning process and what tools can be used to achieve such integration. 
With few exceptions of similar studies, such as the technical report by Glaves et 
al. (2010) or the articles by Lamarque et al. (2011) and Hauck et al. (2013a), to 
our knowledge, a survey of regional spatial planning practitioners and deci-
sion-makers, focused on those issues, is practically absent in literature.  
Set against this background, the main goal of this research is to gain in-
sight on the views and perceptions of Portuguese regional spatial planners re-
garding the ES concept and its integration in spatial plans. The following re-
search questions were of particular interest: 
• What is the level of awareness and knowledge that planners have about 
ES? 
• What is the perceived level of current ES integration in the planning pro-
cess? 
• What are the main factors that either facilitate or obstruct that integra-
tion? 
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• What is the level of importance given to ES integration in the planning 
process and which stages are seen as the most relevant for such integra-
tion? 
This is achieved by a questionnaire survey designed and administered 
by the research team, aimed at practitioners and decision-makers from regional 
spatial planning authorities. We present an exploratory research that builds on 
previous work that analysed Portuguese regional spatial plans (RSPs) and cor-
responding strategic environmental assessment (SEA) reports, as well as the na-
tional guidelines for spatial planning and SEA. That analysis revealed a low 
level of integration of the ES concept in RSPs, discrepant levels of integration 
between regional spatial plans (RSPs) and SEA reports – as a rule lower in the 
RSPs than in the SEA reports – as well as practically inexistent references to ES 
in the national guidelines (Mascarenhas et al., 2012a). Those findings partly mo-
tivated this research as a way to improve the knowledge on the factors that 
might influence ES integration in spatial planning. In that sense, this research 
allows going beyond the main outputs of the planning or SEA process – the 
plan or the SEA report themselves – investigating other aspects of the process, 
through the views and perceptions of planners, as important actors in that con-
text. This research is also relevant for the case of Portugal, considering that 
there was a MA sub-global assessment done for the whole country (including 
five case studies at different sub-national levels as well), involving not only re-
searchers but also practitioners (Pereira et al., 2009). This initiative should play 
a role in mainstreaming ES, at least by making the concept more popular and 
providing lessons from case studies. In fact, after its publication, some confer-
ences and workshops on ES, mainly associated with forest ecosystems, were 
promoted by different organizations (private and public, including the national 
government’s institute for nature and biodiversity conservation, national forest 
association and environmental agency). A few studies on ES were also carried 
out (e.g. a study on Hotspot Areas for Biodiversity and Ecosystem Services in 
Montados by the WWF Mediterranean Programme in Portugal) and more re-
cently, in the business sector, the Portuguese branch of the World Business 
Council for Sustainable Development published a brochure on ES (BCSD 
Portugal, 2013). Still, national promotion of the ES concept is not yet an object of 
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other incentives like major funding programs or strong national policy guide-
lines.  
 
2.2 The Portuguese regional spatial planning context 
The main goals of Portuguese RSPs are: (i) to define guidelines for land-
use, in a framework of strategic options defined at the regional level; (ii) to 
promote the integration and coordination of sectoral and environmental poli-
cies in regional spatial planning; and (iii) to provide guidance for municipal 
spatial plans (at the level of Local Administrative Units) (MAOTDR, 2006). In a 
given region, there are areas under several other plans that articulate with RSPs 
within the Portuguese spatial planning framework (e.g. for nature protection 
areas), which are not focused by this research. Nowadays, RSPs in Portugal are 
less prescriptive, they have a more strategic and integrated scope and coordi-
nate different territorial and sectoral plans, following more a spatial than a 
land-use planning approach (Ferrão, 2011; Nadin, 2007). This means Portuguese 
RSPs are very broad in scope, covering themes like economic development, 
competitiveness, energy, transportation, nature protection, among others. Ge-
nerically, RSPs define a territorial strategy anchored on a long-term vision for 
the region and broad planning goals that can be very diverse (e.g. “to qualify 
and diversify the tourism cluster”, “a region with high levels of energetic self-
sufficiency and safety”). These broader goals are translated in more specific 
goals, usually called territorial strategic options, which are clustered in strategic 
axis and are essential components of RSPs. Territorial strategic options are spa-
tially translated in a territorial model, which constitutes the spatial reference for 
RSPs. The territorial model is one of the main cartographic elements; these also 
include the urban system, the environmental protection and enhancement sys-
tem, the accessibility and mobility system, heritage values, risks and territorial 
units. RSPs also include a set of guiding standards for how territorial strategic 
options are to be achieved and an execution program for the major public ac-
tions or investments.  
Portuguese RSPs ideally operate at NUTS II level2 (GSEOTC, 2005), alt-
hough currently three of them are not aligned with NUTS II regions, but with 
agglomerations of NUTS III units. For each planning region, there is a spatial 
planning authority. These can be regional bodies of the central government (in 
                                                
2 According to the European Common Classification of Territorial Units for Statistics. 
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the mainland of Portugal, with five authorities) or regional governments (in the 
autonomous regions of Madeira and Azores archipelagos, with two authori-
ties). These authorities are officially responsible for conceiving3 and enforcing 
the RSPs, as well as for approving and integrating into the plans the results of 
SEA. However the responsibilities of these authorities go beyond spatial plan-
ning; they include designing and implementing regional development strate-
gies within EU Regional Development Fund policies. The hierarchy of authori-
ties in the mainland can be simply described (considering what is relevant for 
this research) as comprising one president and one to two vice-presidents and 
several directorates, which can include divisions, then departments and even 
further disaggregation. One of the directorates is the spatial planning direc-
torate, which deals mainly with the RSPs. A similar body exists within the re-
gional governments of the archipelago islands. The planning process leading to 
the RSP involves practitioners and decision-makers from different directorates, 
departments and divisions of regional spatial planning authorities. A broad 
number of national, regional and local organizations are also involved in the 
planning process. Usually, topics are first technically developed on a sectoral 
basis (e.g. nature and biodiversity, risks, urban development) by specialized 
departments of the planning team, and then integrated in the RSP following 
discussion with such external organizations. 
Currently there are eight RSPs covering all of Portugal’s territory (Figure 
2.1). Additional information for each RSP is shown in Table 1. Under national 
SEA legislation, SEA is required for RSPs. In Portugal the SEA directive (Di-
rective 2001/42/EC) was transposed into national legislation in 2007 (Decree-
Law No. 232/2007, of 15 of June). Only two of the eight RSPs did not have a 
SEA process, for the remaining, SEA reports are publicly available. The rela-
tionship between nature and humans, as conveyed by RSPs, is predominantly 
focused on a conservationist approach to nature and biodiversity. The natural 
system is also frequently regarded as a support for tourism and recreational ac-
tivities. It is less frequent to observe a discourse focused on ES (see 
Mascarenhas et al., 2012a). 
 
                                                
3 Regional spatial plans can be conceived by third party organizations, other than the re-
gional spatial planning authorities (for example private companies, universities or consorti-
ums). However the authorities are responsible for accompanying plan elaboration and they are 
the ultimate legal responsible for the plans.   
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Figure 2.1 – Jurisdiction areas of the regional spatial planning authorities and areas of each 
RSP. Source of official administrative boundaries: Instituto Geográfico Português. 
 
 
Table 2.1 – Regional spatial plans in Portugal. Data as provided in each plan. 
RSP 
Year of pub-
lication 
Population 
(inhabitants) Area (km
2) SEA 
Norte 2009* 3 689 682 21 286 Yes 
Centro 2011* 1 744 554 23 659 Yes 
Oeste e Vale 
do Tejo 
2009 830 654 8 792 Yes 
Área Metro-
politana de 
Lisboa 
2010* 2 821 876 2 944 Yes 
Alentejo 2010 509 849 27 000 Yes 
Algarve 2007 451 006 4 996 No 
Azores 2008* 246 772 2 322 Yes 
Madeira 1995 267 785 801 No 
* Technical proposal awaiting legal publication. 
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2.3 Methodology 
A questionnaire survey was designed and administered by the research 
team to gain insight on the views and perceptions of Portuguese regional spa-
tial planners regarding ES and its integration in spatial plans (Appendix 1). A 
questionnaire was chosen as the data collection tool for the survey given that: 
(i) regional spatial planning authorities face work overload and increasingly in-
sufficient human resources, having very limited or no time at all to spare for 
interviews; (ii) due to their unobtrusive nature and the ability to respond at 
one’s convenience, some potential respondents prefer questionnaire surveys 
(Bhattacherjee, 2012). Given these features, we considered that using a ques-
tionnaire would increase response rates and outweigh possible advantages of 
conducting interviews. 
The target population was composed of practitioners and decision-makers 
from Portuguese regional spatial planning authorities. We consider as practi-
tioners, people who work in such authorities but who do not make decisions. 
They usually work as decision supporters and policy analysts but they do not 
take direct responsibility for decision-making. Decision-makers are considered 
to be people working in the same authorities but who take direct responsibility 
for decision-making. They occupy the higher hierarchical positions within the 
authorities. For simplicity, hereafter we refer to them together as planners.  
Questions were numbered and clearly grouped by subject (Kelley et al., 
2003) in four sections, as follows: 
Framing 
This section included questions to identify in which regional spatial plan-
ning authority and regional spatial plan(s) planners worked, as well as in which 
phase(s) of the regional spatial planning process did they work or follow. 
Ecosystem services 
This section asked about how well did planners know the ES concept and 
how would they define it. An open question was used for the latter since possi-
ble replies were unknown or too numerous to pre-code (Kelley et al., 2003). 
Planners were also asked how well did they know some concepts normally as-
sociated with the ES concept (environmental services, natural capital, ecosystem 
functions, landscape functions, green economy), as well as some major initia-
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tives related with ES (MA, Ecossistemas e Bem-Estar Humano4, TEEB – The 
Economics of Ecosystems and Biodiversity). For a discussion on the concepts 
associated with the ES concept see for example Lamarque et al. (2011). It should 
be noted that until this point of the questionnaire no definition of ES was given. 
In the beginning of this section, an introductory text was included, stating that 
it was important that planners responded without purposely consulting infor-
mation on ES. It was also asked that, in case receiving the questionnaire had al-
ready triggered such consultation, respondents would answer without using its 
results.  
Ecosystem services and regional spatial planning 
To answer the questions in this section, it was important to establish a 
minimum common knowledge of the ES concept among respondents, therefore 
in the beginning of the section the popular ES definition by MA (2005a) was 
presented. Then, in this section planners were asked to rate the degree of inte-
gration of the ES concept in the RSP they were involved with, as well as in the 
corresponding SEA, when existent. Associated with this, they were also asked 
to rate the contribution of a series of factors for the integration of the ES concept 
in the RSP: (i) generalized knowledge, within the institution, of the concept of 
ecosystem services; (ii) guidance from higher hierarchical bodies of the institu-
tion; (iii) technical skills of the staff; (iv) financial resources; (v) proposals from 
the external team or consultants in plan design; (vi) proposals from the Mixed 
Coordination Commission; (vii) guidelines from the national scale to the re-
gional scale; (viii) recommendations from the SEA; (ix) outcomes of public con-
sultation; (x) availability of baseline data; (xi) availability of studies (e.g. aca-
demic, technical reports); (xii) others. 
These factors were identified based on knowledge by the research team 
about generic planning processes, on literature analysis and on suggestions by 
people involved in the pre-testing of the questionnaire. For example, different 
professionals and stakeholders will likely be involved in a planning process, 
demanding horizontal (on the same level of government) or vertical (on other 
levels) coordination (Faludi, 2000; Perdicoúlis, 2011). In Portugal this translates 
in a body called a mixed coordination commission, which accompanies the re-
gional planning process and can influence its outcomes (factor vi). Additionally, 
planners might not have the means to carry out the planning process (Faludi, 
                                                
4 Sub-global assessment of the Millennium Ecosystem Assessment for Portugal (Pereira 
et al., 2009). 
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2000), so it is possible that a spatial plan is technically designed and developed 
by an external team under supervision of a planning authority, as was the case 
of some RSPs in Portugal (factor v, see also Section 2.2). Those needed means 
also relate to factors iii, iv, x and xi. Perdicoúlis (2011) also stresses the role of 
spatial planners’ skills and information challenges in a planning process (fac-
tors iii and x). Related with the latter, availability of baseline data (factor x) and 
of studies (factor xi) plays an important role in the growing evidence-based ap-
proach to spatial planning. Evidence can be used to identify issues where atten-
tion is required (Morphet, 2011), like declining ES for example. As for SEA, 
Geneletti (2011) argues that, as an existing process to support planning, it can 
be advantageous to internalize ES concerns into spatial planning (factor viii). 
Along with SEA, legislation like Directive 2003/35/CE in the EU, or even good 
practice alone, call for public consultation (factor ix) in planning processes. This 
is a chance for all of those who were not involved in a more active participatory 
process to express their views. Some of these individuals or organized groups 
might draw attention to issues related with ES that were previously not identi-
fied. Planners could additionally suggest other factors that they considered rel-
evant for ES integration. Section 3 also included questions about how important 
planners considered integrating the ES concept in regional spatial planning and 
which stages of the planning process were more or less important for that inte-
gration. 
Additional information and follow-up of results 
This section of the questionnaire was designed to collect more information 
on the respondents, such as what kind of position did they hold in the hierar-
chy of the authority (and in which division/department), their academic back-
ground and professional experience. Lietz (2010) recommends that this type of 
questions come in the end of a questionnaire rather than at the beginning in or-
der to avoid negative feelings about the provision of more personal information 
impacting on the answering behaviour or participation. This section also in-
cluded a comments question where respondents could provide overall com-
ment on the questionnaire (recommended for example by Boynton and 
Greenhalgh, 2004), as well as two questions on their willingness to receive the 
aggregated results of the questionnaire and to participate in future initiatives of 
the research project.   
Most questions were closed-ended with pre-coded response options, since 
they are quick to administer and can be easily coded and analysed (Kelley et al., 
2003). For the majority of these questions, a Likert-type response scale length of 
five was adopted, including a middle option, following the recommendations 
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by Lietz (2010). Question 2.2 (asking planners to define ES) was open-ended so 
a content analysis was performed, according to Weber (1990); Neuendorf 
(2002); Hsieh and Shannon (2005); Elo and Kyngäs (2008). A directed content 
analysis (Hsieh and Shannon, 2005) was performed, based on existing defini-
tions of ES by Costanza et al. (1997), Daily et al. (1997) and MA (2003). The fol-
lowing separate indicators or variables (Neuendorf, 2002) were identified for 
coding: (A) a relationship is established between ecosystems/nature and hu-
mans; (B) ecosystems are described as sustaining human life; (C) the word 
“benefits” (that people derive from ecosystems/nature) is explicitly mentioned; 
(D) ecosystem “functions”, “conditions” or “processes” are explicitly men-
tioned; (E) “biodiversity” is explicitly mentioned; (F) examples of specific ES are 
mentioned. A structured categorization matrix was developed (Elo and Kyngäs, 
2008) and variables were measured with nominal categories (present / absent / 
unable to determine). The unit of analysis was the entire response entered by 
respondents, given that responses were short and referred to a single definition 
(Neuendorf, 2002; Weber, 1990). When mentioned, examples of specific ES were 
categorized according to the ES categories defined by MA (2003). 
The online questionnaire incorporated some logic rules to keep it simpler 
and more fluid for respondents. This also allowed that, if respondents had 
worked with more than one plan, some of the questions (in Section 3) would be 
repeated to get responses for each plan. This means that one respondent could 
give his/her opinion on ES integration for more than one plan, if he/she had 
that experience. A pre-test was conducted to assess critical factors of the ques-
tionnaire such as its clarity, comprehensiveness and acceptability (Rea and 
Parker, 1997). The pre-test involved eleven people working with spatial plan-
ning issues in different types of organization (e.g. local and regional authorities, 
universities), which filled-in the questionnaire accompanied by one member of 
the research team. The pre-test allowed adjusting some questions, adding or 
modifying some response options and estimating that fifteen minutes would be 
the average expected time to complete the questionnaire. 
The invitation to participate in the survey included a brief text presenting 
the aims of the research, the target population, the scope of the research, the or-
ganizations conducting it, the general structure of the questionnaire, the esti-
mated time needed to complete it, a statement of anonymity and of exclusive 
use of results for scientific research ends, as well as contact details of one of the 
researchers, following recommendations by Kelley et al. (2003) and Rea and 
Parker (1997). Seven regional authorities were asked to participate, covering the 
whole national territory. Five of these authorities are regional bodies of the cen-
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tral government and two are regional governments from the autonomous re-
gions of Madeira and Azores archipelagos. The request to fill in the online ques-
tionnaire was sent to the presidents of the regional spatial planning authorities. 
This is the formal and normal procedure for presenting requests to these au-
thorities. For most of them, only the presidency’s e-mail address is available in 
their website. Normally the request is then distributed further down the hierar-
chy of the authority. This means that the sampling method resembles a snow-
ball sampling (Atkinson and Flint, 2001; Biernacki and Waldorf, 1981; Noy, 
2008). In snowball sampling usually the researcher accesses informants through 
contact information that is provided by other informants (Noy, 2008). Potential 
respondents contacted on a first stage (top decision-makers), were responsible 
for distributing the questionnaire to other potential respondents, following a 
hierarchical top-down process. As a complement, respondents who voluntarily 
provided their contact were asked to further distribute the questionnaire to po-
tential respondents. Responses were collected between the end of February and 
mid-May 2013. Responses were anonymous but respondents could voluntarily 
provide their e-mail address.  
 
2.4 Results 
A total of fifteen usable responses were returned. Given the number of re-
sponses, these results should not be interpreted as statistically representative of 
the entire population. Nevertheless, the main goal of this study was to conduct 
a descriptive exploratory data analysis with pilot character. The population size 
could not be calculated, due to several factors. Given the broad, strategic scope 
of RSPs, the planning process involves practitioners and decision-makers from 
different departments and divisions of regional spatial planning authorities 
(and even from several external organizations, as pointed out in Section 2.2). 
The competences of these authorities go beyond the RSPs, which means that 
some individuals might have worked only for a short period of time and for 
very specific tasks within the planning process. Some others were involved in 
the planning process (even as presidents or vice-presidents of the authorities) 
but are now not working with the planning authorities, or have assumed other 
tasks less related with the RSP. So information on exactly who has been in-
volved in the planning process is not readily available. However, from the 
knowledge that the research team has on the authorities, a number that should 
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not surpass ten planners working more full-time on RSPs is considered reason-
able, which means that the number of responses could represent around 21 per-
cent of the total target population. For comparison, a response rate of 15-20% is 
typical for a mail survey (Bhattacherjee, 2012; Kelley et al., 2003). A similar 
number of responses was observed in a comparable study by Hauck et al. 
(2013a) who conducted a regional questionnaire survey in Satakunta (Finland, 
29 responses), Saxony (Germany, 16 responses) and Silesia (Poland, 7 respons-
es). 
All regional spatial planning authorities are represented by at least one 
respondent and the maximum number of respondents per authority is three. 
None of the respondents has worked with a plan outside of the jurisdiction area 
of the planning authority where he/she currently works. Despite that, two re-
spondents work with two plans (one of the plans is PROT Oeste e Vale do Tejo, 
whose responsibility is shared by two authorities). Generally, respondents 
worked or followed the main stages of the planning process. Most of them 
work either in a spatial planning directorate or in a regional development direc-
torate, within the hierarchy of the authorities. The majority works as technician 
but there are five respondents occupying middle decision-making levels (for 
example service director, division chief) and one top decision-maker (regional 
director). Respondents are quite heterogeneous in terms of academic back-
ground and years of work experience. For example, graduation year ranges 
from 1978 to 2004 and post-graduation year ranges from 1986 to 2010, with var-
iability also in terms of degree subjects. Total years of work experience vary be-
tween 8 and 32; years of work experience in regional spatial planning vary be-
tween 4 and 28. So, overall, respondents represent a heterogeneous group, 
which means that responses should not be biased due to similarity in these 
characteristics (see Appendix 2). 
Eleven planners responded they know the concept of “ecosystem ser-
vices” either fairly well or quite well. When asked how would they define the 
concept (open response) the following was observed: most respondents estab-
lish a relationship between ecosystems / nature and humans (variable A).  An 
example of such a response is “the way in which ecosystems interact to sustain 
our daily life”. Almost half of the respondents explicitly mention ecosystem 
Integration of ecosystem services in spatial planning: a mixed methods approach 
 37 
“functions”, “conditions” or “processes” (variable D). Fewer of them described 
ecosystems as sustaining human life (variable B; see also example above) or ex-
plicitly mentioned the word “benefits” (variable C). Only three respondents ex-
plicitly referred to biodiversity (variable E). On the other hand, only one re-
sponse had none of the variables present. This response (“Protection areas to be 
safeguarded”) conveys the notion of zoning areas for nature protection and 
therefore is not aligned with the main notions underlying the ES concept. Five 
respondents also mentioned examples of specific ES when defining what ES 
are. Examples were categorized according to the ES categories defined by MA 
(2003), as shown in Figure 2.2. Regulating services were more frequently men-
tioned, mainly related with water regulation, water purification and climate 
regulation. Examples of supporting services were related with soil formation, 
nutrient cycling and primary production. Provisioning services were related 
with fresh water, food and fuel wood. Cultural services were the least men-
tioned and were related with aesthetic, recreation and tourism. On the other 
hand, several examples could not be categorized, these included “risk protec-
tion” or “physical support to human activities” among others. 
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Figure 2.2 – Categorization of ES examples given by respondents, according to the ES catego-
ries defined by MA (2003). 
 
In terms of concepts related with ES (environmental services, natural capi-
tal, ecosystem functions, landscape functions, green economy), all of them are 
at least fairly known by most planners. Despite that, only “functions” was 
spontaneously mentioned when planners were asked to define the ES concept. 
There is also a general low knowledge of respondents about some of the main 
initiatives related with ES (Millennium Ecosystem Assessment, its Portuguese 
sub-global assessment and The Economics of Ecosystems and Biodiversity). 
Most planners rated the degree of integration of the ES concept in the plan 
they were involved as fair or high. A similar pattern of responses was observed 
for the degree of integration of the ES concept in SEAs of plans.  
In terms of the contribution of a given set of factors for such integration, 
an analysis of results across all factors shows that overall, they are considered 
to have a positive contribution for ES integration, since the "positive" response 
category concentrated most responses. Factors considered to have more posi-
tive contributions (more responses for very positive and positive contribution) 
are "Proposals from the external team or consultants in plan design" and "Tech-
nical skills of the staff", followed by "Generalized knowledge, within the institu-
tion, of the concept of ecosystem services". “Recommendations from the SEA” 
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was one of the factors that got more responses for a very positive contribution. 
Most respondents regarded factor "Outcomes of public consultation" as having 
a null contribution for ES integration and factor "Financial resources" as either 
having a null contribution for ES integration or considered that this factor was 
"not applicable" for ES integration (Figure 2.3).  
 
 
Figure 2.3 – How planners rate the contribution of different factors, for the integration of the 
ES concept in RSPs. 
 
All of the planners responded that it is either very important or quite im-
portant to integrate the ES concept in regional spatial planning. Globally, plan-
ners responded it is important to integrate the concept along all the major plan-
ning process stages (Figure 2.4). Planning stages considered less important for 
ES integration are "Elaboration of terms of reference" and “Definition of the vi-
sion and main strategic goals of the plan”.  
Finally, almost all responding planners showed their willingness to re-
ceive results of the questionnaire and of future research, as well as to participate 
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in future initiatives of the research project (see Appendix 2 for results’ figures 
not included in the article). 
 
 
Figure 2.4 – How important planners consider different stages / components of the planning 
process to integrate the ES concept in regional spatial planning. 
 
2.5 Discussion 
The fact that the ES concept, as well as associated concepts, is generally 
known among responding planners opens good perspectives for ES integration 
in regional spatial planning in Portugal. However, one must consider the risk of 
getting socially desirable responses, which can occur when respondents think 
that they should be informed about certain issues and give responses conveying 
this impression instead of admitting ignorance. This can lead to answers that 
inaccurately reflect respondents’ actual behaviours or in this case knowledge 
(Lietz, 2010). It is also not possible to know if respondents ignored the warning 
not to consult information on ES to answer the first sections of the question-
naire. Nevertheless, the definitions of the ES concept given by the planners are 
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consistent with their declared level of knowledge of the concept. Generally their 
definitions convey the same basic ideas as the definitions found in literature, 
such as the frequently cited ones by Costanza et al. (1997), Daily (1997) and MA 
(2005a). Similarly to these three examples, many planners explicitly mentioned 
the relationship between ecosystems or ES with humans. Other planners pre-
sented definitions closer to the ones by Costanza et al. (1997) and MA (2005a) 
by explicitly mentioning “benefits”. Some others explicitly mentioned ecosys-
tems or ES as the basis for life on Earth, which is somewhat similar to the defi-
nition by Daily (1997), although Daily refers to sustaining and fulfilling specifi-
cally human life, not all life on Earth. Regulating services were the most fre-
quently mentioned by planners when referring to ES examples. In Portugal, 
Honrado et al. (2013) found that, although implicitly, provisioning services are 
by far the most considered in environmental impact assessment (EIA) reports, 
followed by cultural services. For SEA reports, the same authors did not ob-
serve a predominance of any of the ES categories. In general terms, the prefer-
ences of human societies for the services provided by ecosystems seem to focus 
first on provisioning services, followed by regulating, cultural, and supporting 
services, in that order. This is related with the sequence of events that take place 
after human colonization of a new unsettled area, which is also linked to the 
short-term needs of humans (Rodríguez et al., 2006). One should acknowledge 
that there are several other ES definitions found in literature (see for example 
Boyd and Banzhaf, 2007; Fisher et al., 2009), however we do not aim here at do-
ing an exhaustive comparison with all of them. In a similar study, Hauck et al. 
(2013a) found that familiarity with the ES concept varied widely among re-
spondents from three regions in Finland, Germany and Poland. However, dif-
ferent groups of stakeholders were targeted (e.g. agriculture, recreation and 
tourism) which might explain such a high variability. In another similar study 
by Lamarque et al. (2011) involving professionals from different backgrounds 
and organizations and working at regional level, only half of the professionals 
had heard about the concept, and half of those defined it correctly. These find-
ings from Hauck et al. (2013a) and Lamarque et al. (2011) contrast with our re-
sults, but could be explained by the different target audience and territorial 
characteristics.  
The general knowledge of the ES concept among responding planners 
contrasts with the low knowledge on initiatives that helped bring the concept 
forward to the political agenda, such as the MA and the TEEB study at the 
global scale, or the Portuguese sub-global MA at national scale. This means that 
these initiatives did not play a significant role in communicating the concept to 
the planners. It also supports the observation by Burkhard et al. (2010) that the 
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MA remained on a rather conceptual level and political application of outcomes 
is lacking so far. These results can also mean that the term “ecosystem services” 
is successful by itself in conveying the basic ideas underlying the concept. This 
would contradict arguments made by several authors (see Fisher et al., 2009; 
Glaves et al., 2010; Lamarque et al., 2011; Müller et al., 2010) that the ES concept 
is still perceived as vague, limited or difficult to grasp. However, initiatives and 
sources of information other than the ones presented in the questionnaire, like 
conferences, workshops, studies and publications (see Section 2.1), may have 
played a role in communicating the concept.  
The degree of integration of the ES concept in RSPs as declared by re-
sponding planners (fair to high) was somewhat surprising, considering a con-
tent analysis of Portuguese RSPs by Mascarenhas et al. (2012a), which found the 
degree of integration of the ES concept to be rather low. However, that content 
analysis focused on explicit mentioning of key terms related with ES. Combin-
ing the results of both researches might indicate that the ES concept is implicitly 
integrated in Portuguese RSPs. This would be aligned with findings by Hon-
rado et al. (2013), which analysed selected Portuguese environmental impact 
assessment (EIA) and SEA reports, and observed a predominantly implicit cov-
erage of ES against an almost inexistent explicit one. Hauck et al. (2013a) also 
report an implicit coverage of ES in EU policy documents. It could also indicate 
that the planners do not have an accurate perception of the degree of ES inte-
gration in the RSPs or that they misunderstood the ES concept, as can happen 
with broad concepts such as landscape or with concepts subject to different un-
derstandings depending on the application context, like “ecosystem functions”, 
which have different understandings in the ES approach and in landscape 
planning in Germany for example (von Haaren and Albert, 2011). However, the 
results of our content analysis of ES definitions by planners seem to exclude this 
possibility. The low degree of ES integration found by Mascarenhas et al. 
(2012a) also contrasts with the general level of knowledge of the ES concept de-
clared by planners. Besides the influencing factors presented in Figure 2.3, there 
are several other possible reasons for this mismatch. One of them is related with 
the timing of initiatives that promote the ES concept in relation with the stage of 
development of planning processes leading to RSPs.   
 Factors considered to have a more positive contribution for ES integration 
are related with the capacities of human resources, either within the planning 
authorities (technical skills of the staff and generalized knowledge of the ES 
concept) or within external teams or consultants in plan design. This also means 
that respondents make a positive overall self-assessment of the regional spatial 
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planning authorities in terms of their internal capacities to integrate ES in spa-
tial planning. On the other hand, outcomes of public consultation processes are 
mainly regarded as having no contribution for ES integration. This might imply 
that the ES concept is still not present in the minds of the general public (or 
even some organized groups) or they do not consider it important for regional 
spatial planning. It might however translate poor knowledge of the results of 
public consultation, poor perception on its benefits, or low trust on the im-
portance and value of stakeholders’ inputs for planning processes, by the plan-
ners. Further insight on this could be gained by a content analysis of the public 
consultation reports to find out to what extent is the ES concept covered and 
how does the importance given to it vary across different stakeholders. Extend-
ing the target population of the survey to other stakeholders involved in the 
planning process could also provide important insights. This is relevant consid-
ering that communication between plan-makers and those to whom they ad-
dress their messages is always and necessarily distorted. Consequently, mean-
ing assigned to a plan and its messages is never the same as intended (Faludi, 
2000). Interestingly, financial resources was the factor with more “not applica-
ble” responses in terms of its contribution for ES integration, which can be in-
terpreted as planners thinking ES integration has little to do with how much 
financial resources are allocated to it.   
The degree of importance given to ES integration in the planning process 
was high, echoing the increasing call for ES integration in literature (see for ex-
ample Geneletti, 2011; Koschke et al., 2012). This was somewhat expected and it 
should be acknowledged that these results could suffer from socially desirable 
responses as previously discussed. There can also be significant gaps between 
the importance or usefulness attributed to a given concept or tool and its actual 
use, as was found by Rosenström (2006) in the case of sustainability indicators’ 
usage by decision-makers in Finland. It is positive that planners considered im-
portant to integrate the ES concept across the whole planning process. Still, 
stages "Elaboration of terms of reference" and “Definition of the vision and 
main strategic goals of the plan” were considered the least important. We argue 
that these stages can be very important for ES integration, because they influ-
ence the whole process from its beginning. The terms of reference are particu-
larly important when plans are commissioned to third party organizations (e.g. 
a consultancy firm). This is in line with the mainstream SEA thinking, for which 
SEA should be integrated into the strategic decision process preferably at the 
earliest possible (Cherp et al., 2007). 
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Questionnaires developed in different time periods, countries or cultural 
contexts may not be applicable in other contexts (Boynton and Greenhalgh, 
2004). The questionnaire designed in this research can be administered in plan-
ning contexts other than the Portuguese one. However, in spatial planning, dif-
ferent contexts mean different political, institutional and societal conditions 
prevalent in the countries (or even regions) where planning systems develop 
(Ferrão, 2011; Nadin and Stead, 2008). Therefore, response options that are spe-
cific to the Portuguese context should be adapted (e.g. names of RSPs or of au-
thorities). Some items might also need to be adapted (but not necessarily) to ac-
commodate context specificity, namely the closed response options pertaining 
to the factors that contribute to ES integration and to the planning stages / 
components important for ES integration. 
 
2.6 Conclusions 
The ES concept is generally known among regional spatial planners who 
participated in the questionnaire survey. This was surprising in light of previ-
ous research and contrasts with findings from similar studies. It seems that ma-
jor initiatives on ES (like the MA) did not have a major role in mainstreaming 
the ES concept among planners. Further research would be needed on other 
drivers of ES discourse into spatial planning, like inputs from stakeholders in-
volved in public participation or from organizations with a saying in planning 
processes, demands or guidelines from recent regulations (e.g. EU directives) 
within the planning legal framework, contributions from academia (e.g. organi-
zation of scientific or training events), awareness-raising initiatives by NGOs, 
media coverage on ES-related issues, or major events that shape the political 
agenda (e.g. natural catastrophes). Most planners also considered that the ES 
concept is well integrated in RSPs and SEAs. Based on previous research we are 
lead to conclude that if the ES concept is already integrated in plans, it is implic-
itly so in the planning documents, or there is a gap between planners’ percep-
tions and the real level of integration. These contrasting findings suggest that 
further research is needed to understand the nature of such gaps. They also 
highlight the importance of a mixed methods approach to research ES integra-
tion in spatial planning. Future research could be extended to include: (i) a 
deeper content analysis of planning documents including implicit ES integra-
tion; (ii) a content analysis of planning documents from different components / 
stages of the planning process, for example reports of the public consultation; 
(iii) surveying techniques that could complement questionnaire results (e.g. in-
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terviews); (iv) a broader target population including other stakeholders in-
volved in the process, in order to compare different views and perceptions.  
The Portuguese institutional planning context influenced our sampling 
method. We did not have a sampling frame (list of the population members to 
be surveyed), which makes it difficult to discuss potential differences between 
respondents and non-respondents. For future similar studies, we recommend 
that an effort should be made to overcome such institutional restraints to char-
acterize the target population. Taking into account this and other recommenda-
tions presented in this article, the questionnaire developed in this research can 
be adapted and administered in other spatial planning contexts different from 
the Portuguese, to draw a broader picture on ES integration in regional spatial 
planning.  
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3 Ecosystem services in spatial planning and 
strategic environmental assessment –  
A European and Portuguese profile5 
Abstract 
Despite the growing interest on ecosystem services (ES) in research, signif-
icant knowledge gaps on ES integration in decision making subsist. Particular-
ly, ES-focused profiles of governance frameworks for different policy areas, like 
spatial planning, are scarce. The goal of this research is to draw a profile on ES 
integration in the European policy and guidance framework for spatial plan-
ning and strategic environmental assessment (SEA). To investigate how this 
framework might be translated in a particular country of the EU and across dif-
ferent levels of governance, the Portuguese spatial planning and SEA frame-
work is also analysed. To achieve these goals, a content analysis of policy and 
guidance documents was conducted. We have found a general low level of ex-
plicit ES integration, but some notions associated with ES are present in the 
documents, although more indirectly. Results highlight the potential role of 
                                                
5 Mascarenhas, A., Ramos, T.B., Haase, D., Santos, R., 2015. Ecosystem services in spatial plan-
ning and strategic environmental assessment—A European and Portuguese profile. Land Use 
Policy 48, 158–169. doi: 10.1016/j.landusepol.2015.05.012 (reproduced with authorization of 
the publisher and subject to copyright restrictions imposed by them). 
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SEA for ES integration. However, in the Portuguese context, the contribution of 
SEA in practice is currently limited and for the coming years ES will not be spe-
cifically targeted or integrated in regional spatial planning practice. Recent 
changes in the wider European governance framework contribute to potentially 
higher degrees of ES integration in the future. Nevertheless, bottom-up demand 
for improved ES integration in plans and policies will be an important driver. 
Our approach contributes to identify which policies, plans and guiding docu-
ments need improved ES integration. 
 
3.1 Introduction 
The concepts of ecosystem services (ES) flows and natural capital stocks 
are increasingly useful ways to highlight, measure, and value the degree of in-
terdependence between humans and the rest of nature (Costanza et al., 2014). 
ES are commonly defined as the benefits people obtain from ecosystems (MA, 
2003). They can be seen as a metaphor useful for raising public awareness about 
the crucial role ecosystems and their biodiversity play in maintaining the quali-
ty of our everyday life (Spangenberg, 2013). 
Since the introduction of the concept of nature’s services (Westman, 1977) 
and later of ES (Ehrlich and Ehrlich, 1981) in the academic literature, there has 
been a rapidly growing body of peer-reviewed literature on the subject of ES 
(Abson et al., 2014; Fisher et al., 2009; D. Haase et al., 2014). Furthermore, sever-
al authors stress that major initiatives on ES, like the Millennium Ecosystem As-
sessment (MA, 2005a) or TEEB – The Economics of Ecosystems and Biodiversity 
(TEEB, 2010b) have brought the ES concept into the international policy agenda 
(Braat and de Groot, 2012; Costanza et al., 2014; Gómez-Baggethun et al., 2010). 
Other initiatives contributing to this include for example the Urban Biosphere 
Initiative (URBIS) by ICLEI – Local Governments for Sustainability (www. ur-
bis.iclei.org) and the Cities and Biodiversity Outlook project (CBO, 
www.cbobook.org), both concerned with the local/city level, or the Ecosystem 
Services Partnership, a global network that aims to enhance communication, 
coordination and cooperation in the conceptualization and application of eco-
system services (www.fsd.nl/esp). Accordingly, others mention that the ES 
concept is already being integrated in different policy contexts and is becoming 
an explicit decision and policy tool (Abson et al., 2014; Jacobs et al., 2014; 
Shapiro and Báldi, 2014). In fact, some recent international policy initiatives 
highlight ES, most notably the EU Biodiversity Strategy 2020 (European 
Commission, 2011a), or the Intergovernmental Platform on Biodiversity and 
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Ecosystem Services (IPBES) (Perrings et al., 2011). Also the global strategic plan 
for biodiversity for the period 2011–2020 of the Convention of Biological Diver-
sity complements previous conservation based biodiversity targets with the 
addition of ES (Maes et al., 2013). However, Hauck et al. (2013b) stress that the 
implementation of the ES concept into European policy-making via the EU Bio-
diversity Strategy to 2020 needs its use at both national and regional levels. 
At the same time, ES integration has been reported as poor and limited in 
general decision making and more specifically in spatial planning (Geneletti, 
2011), development planning (Bennet et al., 2008), the US environmental law 
and policy (Ruhl, 2011; Ruhl et al., 2007), or landscape planning and manage-
ment (Albert et al., 2014b; de Groot et al., 2010a; Hauck et al., 2013b). Authors 
like Daily et al. (2009) see a need for an explicit and systematic ES integration 
into decision making by individuals, corporations, and governments, supported 
by a rapid advancement of the ES science. This need is related with poor incen-
tives for decision makers to account for ES (Sitas et al., 2014; Tallis and Polasky, 
2009), although they might already use knowledge on ES but using different 
terminologies (von Haaren and Albert, 2011). There are also evidences that a 
majority of citizens embraces calculating the benefits that nature provides to 
people, and explicitly acknowledging it as part of decisions about how natural 
resources are managed and used (Bastian et al., 2012; Metz et al., 2010). In the 
context of EU policies, for Maes et al. (2013a) the alignment of the objectives of 
the EU water policy, the EU common agricultural policy and even the EU re-
gional and cohesion policy, with Europe 2020 Strategy’s resource efficiency 
guiding principle for other EU policies, is considered as a step towards the in-
clusion of ES in those policies and an important one towards a more sustainable 
economy, considering that both agriculture and regional development contrib-
ute to over 80% of the annual EU budget. Nevertheless, a knowledge gap con-
cerning the actual dissemination of the ES concept into national environmental 
policies, beyond supranational programs and agreements, has been underlined 
by Matzdorf and Meyer (2014). 
In this context, spatial planning is a particularly relevant decision making 
process, since one of the main drivers of anthropogenic ecosystem changes is 
land use change (Burkhard et al., 2010), for example linked with urbanization 
processes (D. Haase et al., 2014). It is for spatial and land-use planning that the 
effects of decisions upon ES provision and use are perhaps more evident and 
straightforward (Geneletti, 2011). Spatial plans or strategies have an important 
role in relating public policies to particular places and demonstrating that poli-
cies do not play out uniformly across a territory. Therefore they can help policy 
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makers understand the interaction of a given policy with the particular qualities 
and characteristics of the territory where it is applied, which is a key factor for 
policies’ outcomes and effectiveness (Adams et al., 2006). Still some authors, 
like von Haaren and Albert (2011), are of the opinion that spatial planning sci-
ence has failed to connect with the international ES discussion. 
As a strategic decision support instrument, strategic environmental as-
sessment (SEA) can play a significant role in ensuring ES consideration 
(Partidário and Gomes, 2013) and provide better guarantees that ES are taken 
into account in planning and related decision-making processes (Slootweg and 
van Beukering, 2008). In a SEA context, ES that are not explicitly identified may 
be overlooked, and even overridden by the strategy development, leading to 
negative consequences on services, as well as on human well-being (Honrado et 
al., 2013). Although ES integration in SEA has been discussed by some authors 
(see for example Geneletti, 2011; Partidário and Gomes, 2013) and analysis of 
SEA reports focused on that issue, even though scarce, exist (e.g., Honrado et 
al., 2013), a systematic analysis of relevant SEA documents in light of a coherent 
spatial planning framework, crossing different governance scales, is to our 
knowledge yet to be conducted. 
The goal of this research is to draw a profile on ES integration in the Euro-
pean policy and guidance framework for spatial planning and SEA. To investi-
gate how this framework might be translated to national and sub-national level 
in a particular country, across different levels of governance, the corresponding 
Portuguese framework is also analysed. 
It is particularly important to consider ES in the European context, since 
some ES are crucial for Europe’s economy and society. For example, Europe is 
likely to become more dependent on its own ability to produce food as the 
global price of food increases and imports from outside the EU become less af-
fordable. Another example is that Europe’s communities place a high value on 
nature and on the possibility of enjoying natural places for leisure activities 
(EASAC, 2009). Moreover, the European case is relevant for analysis across dif-
ferent governance levels, since it has a common supra-national governance 
framework that is internalized by member states and its effects can often be 
traced down to the local level. As noted by Matzdorf and Meyer (2014), the EU 
law is increasingly relevant in the member states, and it is difficult to find fields 
of environmental law that are not influenced by it. Additionally, the “resource-
efficient Europe” flagship initiative, under the Europe 2020 Strategy (European 
Commission, 2011b), is influential for several other EU policies, as previously 
mentioned. Within the wide scope of this long-term framework, Europe is in 
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the forefront of political commitment to ES, most notably through its EU Biodi-
versity Strategy 2020 (European Commission, 2011a). The Natura 2000 network 
and the European Landscape Convention are also important EU-wide initia-
tives for safeguarding biodiversity and ES, with considerable benefits in terms 
of tourism, recreation and employment (EEA, 2012). Additionally, a multi-level 
analysis is relevant in light of evidence that vertical integration of SD policies 
within the European Union (EU) Member States is rather weak (ESDN, n.d.). 
The choice of the Portuguese case has to do with the fact that Portugal was 
one of the few national level assessments, out of the eighteen approved MA 
sub-global assessments; actually it was the only one at national level in Europe. 
The MA assessment for Portugal was itself a multi-scale assessment, including 
case studies at lower levels (Pereira et al., 2009). This was similar to the aim of 
covering different governance levels in this research. Moreover, Portugal pos-
sesses a very diverse natural heritage thanks to its geographical location and 
geophysical conditions (CBD Secretariat, n.d.) – located in Southwestern Eu-
rope, it is predominantly a Mediterranean bio-geographical region in the main-
land territory and a Macaronesian region in the archipelagos of Azores and 
Madeira. Hence it has high potential for ES provisioning, for example of polli-
nation services (Maes et al., 2012b). These conditions also mean that Portugal is 
very vulnerable to global environmental changes, like climate change, with po-
tential impacts including decreased precipitation, burnt area by forest fires and 
loss of species (e.g., typical tree species that contribute to the sense of place and 
cultural identity of the inhabitants, traditional forms of land use, and the tour-
ism sector), among others (Metzger et al., 2006). 
 
3.2 Context of spatial planning and strategic envi-
ronmental assessment 
3.2.1 Spatial planning 
The EU does not have formal competences on spatial planning, because of 
the risk of a EU-wide planning framework going against the logic of national 
sovereignty of Member States (Faludi, 2009). However, several initiatives have 
been taking place, which are important for a European convergence in spatial 
planning policies. The complex puzzle formed by such initiatives and its influ-
ence on European spatial planning were thoroughly discussed by other authors 
(see for example Böhme, n.d.; Faludi, 2009; Ferrão, 2011; Philippe et al., 2014; 
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Salez, 2009). We briefly highlight the most relevant ones, considering the scope 
and aims of this research. 
The European Spatial Planning Charter (CEMAT, 1983) provided both for 
the elaboration of a European structure for spatial planning and the need to or-
ganise sectoral policies on a territorial basis (Salez, 2009). Nevertheless, the Eu-
ropean Spatial Development Perspective (ESDP; Committee on Spatial 
Development and Commission, 1999) was the first European policy document 
on spatial planning. Despite having no operational content that might commit 
the Member States (Salez, 2009), it established for the first time a strategic frame 
of reference for spatial development and so affirmed the involvement of the EU 
in this field. 
The ESDP was followed by the guiding principles for Sustainable Spatial 
Development of the European Continent (CEMAT, 2000) and the European 
Landscape Convention, the latter aiming at the promotion of landscape protec-
tion, management and planning, and organisation of European co-operation on 
landscape issues. It is a relevant policy document given the conceptual links be-
tween ES and landscape (see for example de Groot et al., 2010b; Lamarque et al., 
2011; Termorshuizen and Opdam, 2009).  
The more recent Green Paper on Territorial Cohesion (CEC, 2008) is re-
garded as another push for European spatial planning (Faludi, 2010) and stimu-
lated the mobilization of different institutions and stakeholders in the spatial 
planning domain (Ferrão, 2011). Despite that, there is no commonly agreed def-
inition for territorial cohesion (Böhme et al., 2011; Philippe et al., 2014). The re-
vised Territorial Agenda of the European Union (TAEU 2020) from 2011 aims at 
providing strategic orientations for territorial development, fostering integra-
tion of a territorial dimension within different policies at all governance levels 
and ensuring implementation of the Europe 2020 Strategy according to territo-
rial cohesion principles. It also stresses that the Leipzig Charter on Sustainable 
European Cities and the Marseille and Toledo Declarations on Urban Develop-
ment should be taken into account in territorial policy making at all levels. 
In Portugal, Law 48/98 sets the fundamental policy basis for spatial plan-
ning, including its overall goals and general principles. It defines a Territorial 
Management System, organized in three levels (national, regional and local) 
and further regulated by Decree-Law 46/2009 that defines its juridical regime. 
The national level of spatial planning policy defines an overall strategic frame-
work and sets guidelines for regional and local (municipal) spatial planning. It 
includes the National Program for Spatial Planning Policy (PNPOT), as well as 
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sectoral plans (for sectoral policies with spatial expression) and special plans 
(e.g. for nature protection areas), all of which are the responsibility of central 
government. The regional level sets the strategic framework for regional spatial 
planning, articulating itself with the national level and defining guidelines for 
spatial planning at local level. It is materialized in regional spatial plans (RSPs) 
that are under the responsibility of five decentralized authorities working at re-
gional level (in mainland Portugal) and of two regional authorities (in the Ma-
deira and Azores autonomous regions). The municipal level defines, in accord-
ance with the national and regional guidelines, strategic options and its pro-
gramming for local land use. 
Currently, every region in Portugal has a RSP, either already legally pub-
lished or in the form of final technical versions (see also Mascarenhas et al., 2014 
for more information on the Portuguese RSPs). Since 2005 the general guide-
lines for the design of RSPs (GSEOTC, 2005) are available to support the plan-
ning process. 
 
3.2.2 Strategic environmental assessment  
Directive 2001/42/CE, usually called SEA Directive, sets the legal basis for 
SEA. Its main objective is to ensure that an environmental assessment is carried 
out for certain plans and programmes (e.g. spatial plans) which are likely to 
have significant effects on the environment. The requirements of the SEA Di-
rective are to be integrated into existing procedures in Member States for the 
adoption of plans and programmes or incorporated in procedures established 
to comply with the Directive. The fact that SEA has this legal basis provides a 
window of opportunity to formally mainstream ES into decisions at the strate-
gic level (Geneletti, 2011). The commission’s guidance on the implementation of 
the SEA Directive (European Commission, 2003), has been drawn up to help 
Member States to ensure from an early stage as consistent implementation and 
application of the SEA Directive as possible. 
The United Nations Economic Commission for Europe (UNECE) Protocol 
on SEA also requires its parties to evaluate the environmental consequences of 
their official draft plans and programmes. Besides individual countries, the Eu-
ropean Union is one of the 38 signatories of the Protocol. This Protocol intro-
duces a non-mandatory application of SEA to policies and legislation (in addi-
tion to plans and programmes) and it emphasizes the consideration of health, 
alongside environmental concerns in assessments. It is accompanied by the Re-
source Manual to Support Application of the Protocol on Strategic Environmen-
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tal Assessment. The manual highlights the main requirements of the SEA Pro-
tocol, it outlines the key issues for applying the Protocol in practice and it pro-
vides materials for training and capacity-development programmes supporting 
application of the Protocol (UNECE, 2012). 
More recently the Guidance on Integrating Climate Change and Biodiver-
sity into Strategic Environmental Assessment (European Commission, 2013a) 
was published. This non-binding guidance aims to help improving the consid-
eration and assessment of climate change and biodiversity issues into SEAs car-
ried out across the EU Member States, under the SEA Directive. It is intended to 
supplement rather than conflict with any national SEA guidance. 
In Portugal, the SEA Directive was transposed into national legislation by 
Decree-Law 232/2007, taking also into consideration the UNECE Protocol on 
SEA. The law that defines the Portuguese territorial system already incorpo-
rates, specifically for its scope, the application of Decree-Law 232/2007. As not-
ed by Partidário (2012), most SEAs in Portugal are done for spatial planning 
processes, similarly to what happens Europe-wide (Söderman and Saarela, 
2010). A Guide for Best Practices in SEA (Partidário, 2012) is available, follow-
ing the former Portuguese Guide for Good Practice in SEA (Partidário, 2007). 
 
3.3 Methods 
This exploratory research draws a profile on ES integration in the Europe-
an policy and guidance framework for spatial planning and SEA. A profile is 
understood here as a characterization of a governance framework across several 
levels, focusing on specific thematic areas (in this case spatial planning and 
SEA) and main features of interest (in this case related with ES). The profile is 
operationalized by a content analysis of policy and guidance documents per-
taining to spatial planning and SEA in Europe and in Portugal. The following 
subsections present the scope of the content analysis and how it was performed. 
 
3.3.1 Scope of the analysis 
The content analysis covers the European and Portuguese policy and 
guidance framework for spatial planning and SEA (see Section 3.2). At sub-
national level, our interest was on the regional level of spatial planning. This 
provides a cross-scale analysis and allows drawing insights about the top-down 
influence on ES integration. Within that context, we have considered docu-
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ments that: (i) are legally mandatory; (ii) were published by Portuguese gov-
ernmental institutions; (iii) were published by European governmental institu-
tions and officially subscribed by national governments (especially Portugal) or 
by Ministers of those governments (e.g. Ministers responsible for spatial plan-
ning); (iii) serve as direct guidance to any of the previous types of documents. 
In terms of temporal scope, we have included documents published between 
1983 (when the European Spatial Planning Charter was published) until the end 
of the year 2013. 
The documents we have included in the content analysis are presented in 
Table 3.1. The RSPs analysed cover the whole of Portugal’s territory (six of them 
correspond to NUTS II units and two of them to agglomerations of NUTS III 
units). Some are still waiting for their legal publication. In those cases, the most 
recent technical proposal available for the RSP was used for analysis. Little 
changes are expected between those proposals and the legal versions of RSPs. 
We also analysed six SEA reports for all the RSPs subject to SEA. 
We have limited the lowest scale of our scope on the regional level, mainly 
because: (i) regional level is directly related with EU policies through the re-
gional development and territorial cohesion policy. It is further emphasised by 
the 2009 review of the EU Strategy for Sustainable Development Strategy (CEC, 
2009), which underlines the fact that sustainable development goals and princi-
ples should be further integrated into regional development. (ii) Like Fürst et al. 
(2010), we argue that the regional scale is particularly adequate for ES integra-
tion, since regions frequently have territorial delimitations that follow more 
closely natural features (e.g. distinct landscapes), than municipal administrative 
borders – this is the case in Portugal. Additionally, services provided by ecosys-
tems can be both on-and off-site. Although many ES may be appropriated local-
ly, beneficiaries also receive manifold services at a wider geographical scale 
(Liekens and De Nocker, 2013); (iii) we are interested in ES integration at a stra-
tegic level of spatial planning. At local level, spatial plans are often more of a 
regulatory/prescriptive nature (as observed in Portugal with the Municipal 
Master Plans). On the other hand, spatial planning is said to be particularly fo-
cused and pertinent at regional scale. Therefore, the region remains a meaning-
ful concept for both analysis and research, as well as for policy intervention 
(Adams et al., 2006). The regional scale is also the one at which many develop-
ment policies are established and coordinated (articulating national and local 
policies) and that the appropriate management of natural resources, intercon-
nectivity between cities, economic growth and cultural identity are set in mo-
tion (Birkmann, 2003; Mascarenhas et al., 2012b). 
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Table 3.1 – Documents included in the content analysis. 
Scope Document 
Publication 
date1 
Spatial planning 
 European Spatial Planning Charter 1983 
 European Spatial Development Perspective 1999 
 Guiding Principles for Sustainable Spatial Development 
of the European Continent 
2000 
Europe European Landscape Convention 2000 
 Leipzig Charter on Sustainable European Cities  2007 
 Green Paper on Territorial Cohesion 2008 
 Marseille Declaration on Urban Development 2008 
 Toledo Declaration on Urban Development 2010 
 Territorial Agenda of the European Union 2020 2011 
 Madeira Regional Spatial Plan 1995 
 Law 48/98 1998 
 General Guidelines for the Design of Regional Spatial 
Plans 
2005 
 National Program of Spatial Planning Policy  2007 
 Algarve Regional Spatial Plan 2007 
Portugal Açores Regional Spatial Plan 2008 
 Decree-Law 46/2009 2009 
 Norte Regional Spatial Plan 2009 
 Oeste e Vale do Tejo Regional Spatial Plan 2009 
 Alentejo Regional Spatial Plan 2010 
 Área Metropolitana de Lisboa Regional Spatial Plan 2010 
 Centro Regional Spatial Plan 2011 
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Table 3.1 (continued) 
Scope Document 
Publication 
date1 
SEA 
 Directive 2001/42/CE (SEA Directive) 2001 
 Commission's Guidance on the implementation of the 
SEA Directive 
2003 
Europe UNECE Protocol on SEA 2003 
 Resource Manual to Support Application of the Protocol 
on SEA  
2011 
 EC’s Guidance on Integrating Climate Change and Biodi-
versity into Strategic Environmental Assessment 
2013 
 Decree-Law 232/2007  2007 
 SEA report of Oeste e Vale do Tejo Regional Spatial Plan 2008 
 SEA report of Açores Regional Spatial Plan 2008 
 SEA report of Alentejo Regional Spatial Plan 2008 
Portugal SEA report of Norte Regional Spatial Plan 2009 
 SEA report of Área Metropolitana de Lisboa Regional 
Spatial Plan 
2010 
 SEA report of Centro Regional Spatial Plan 2011 
 Guide for Best Practices in SEA  2012 
1 Considering the goals of the present research, publication date refers to the date when a final 
version of a given document was made publicly available, even though in some cases it was 
adopted later. 
 
3.3.2 Content analysis 
Content analysis can be broadly defined as “any technique for making in-
ferences by systematically and objectively identifying special characteristics of 
messages” (Holsti, 1968, p. 608). In this research, a content analysis of European 
and Portuguese policy and guidance documents on spatial planning and SEA 
was conducted. 
We combine quantitative and qualitative content analysis. This is in 
agreement with Berg (2001), who notes that counts of textual elements (typical 
of quantitative content analysis) provide a means for identifying, organizing, 
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indexing and retrieving data. Berg adds that the “analysis of the data once or-
ganized according to certain content elements should involve consideration of 
the literal words in the text being analysed, including the manner in which the-
se words have been offered” (Berg, 2001, p. 242). 
Key terms associated with the concept of ES were defined based on litera-
ture, including the notions of nature’s services (Daily, 1997; Westman, 1977), 
natural capital (Costanza and Daly, 1992), environmental services (Mooney and 
Ehrlich, 1997), ecosystem functions (de Groot, 1992), biodiversity as linked with 
ES (Haines-Young and Potschin, 2010b; TEEB, 2010b) and of course the concept 
of ES itself (Costanza et al., 1997; Ehrlich and Ehrlich, 1981; MA, 2003). As noted 
by Egoh et al. (2007), terms such as ecosystem functions or environmental ser-
vices are sometimes used interchangeably with the term ecosystem services. 
Since several documents under analysis are written in Portuguese, literature in 
that language was also used for identification of key terms, namely Pereira et al. 
(2009). The term “ecosystemic” was included since it can be used in Portuguese 
language. We have also searched for combinations between elements of those 
concepts and their definitions. Individual terms can appear separated in the 
same sentence or paragraph, but still be directly related to each other in the 
message conveyed by the documents under analysis. Each key term or combi-
nation of terms was coded accordingly (Table 3.2). 
Our content analysis is supported by the explicit occurrence of terms re-
lated with the ES concept. As Bauler and Pipart (2014) state, a first layer of 
adoption of ES, like the conceptual adoption, can be approached empirically by 
raising questions such as: How much has the concept been referred to in policy 
making documents? For Matzdorf and Meyer (2014) the strengths of the ES 
framework, in terms of influence for future environmental policy, are mainly at 
the conceptual level. They observe that in the EU, the ES framework is mainly 
used to enhance the holistic tendencies within environmental policies and as a 
communication tool. An analysis of explicit ES integration is also less prone to 
subjective interpretations. 
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Table 3.2 – Key terms used for qualitative analysis of policy and guidance documents. 
Key term Associated key term Code 
ecosystem 
goods / services A1 
benefits A2 
human well-being A3 
ecosystemic 
goods / services B1 
benefits B2 
human well-being B3 
biodiversity 
goods / services C1 
benefits C2 
human well-being C3 
nature 
goods / services D1 
benefits D2 
human well-being D3 
natural capital - E 
ecosystem functions - F 
environmental services - G 
 
In the case of international documents (e.g. EU policy documents), a Por-
tuguese version was analysed, when available, to increase coherence with the 
content analysis of the national documents and the key terms used. The index 
and references sections of each document were not considered in the content 
analysis. The location of key terms’ occurrences within the structure of each 
document was also recorded for further analysis. The rationale for this is that 
recognition of ES higher up or lower down the hierarchy of policy documents 
can be interpreted as the degree of importance given to the concept. At a more 
operational level e.g. in the case of SEA reports, it is also different if ES are 
acknowledged for example only in the description of the baseline situation, or 
also in the assessment of effects or in the recommendations and monitoring. 
While analysing key terms that are used in association with others (e.g. 
ecosystem, which can be associated with goods/services, benefits or human 
well-being in our coding system), a qualitative analysis was done on the kind of 
message being communicated and on usage of other terms, which might also 
relate to ES. Each of the terms used in combination were searched individually 
(for example, in the case of “ecosystem services”, not only the term “ecosystem” 
was searched to find connections with the term “services”, but also “services” 
was searched to figure out what it was related to). As stressed by Flyvbjerg 
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(2006), more often than not, a combination of qualitative and quantitative 
methods helps best to answer the research questions at hand for a given issue. 
 
3.4 Results and discussion 
3.4.1 European level 
In all of the analysed documents that set the European spatial planning 
framework, only one occurrence of key terms was found in the European Spa-
tial Development Perspective, relating nature and services: “Apart from this, 
new approaches should be taken to harmonise nature protection and spatial 
development. In the preservation of natural heritage protected areas and other 
ecologically valuable areas, an important service for the whole of society is pro-
vided” (p. 31). This reveals a practically inexistent ES integration in the Europe-
an spatial planning policy framework, even though some of the documents (e.g. 
the TAEU 2020) were published after the MA or the TEEB initiative, which are 
frequently pointed out as having brought the ES concept into the international 
agenda (see for example Bastian et al., 2012; Costanza et al., 2014). 
There are however some references to notions that are related with the ES 
concept in those documents. For example, the ESDP states: “In terms of their 
biological value and their natural cleaning and regulating functions, wetlands 
are a valuable resource.” (p. 33). It also states: “(. . .) ecological resources should 
be costed in economic terms – for instance through adapted fiscal solutions. 
Through earnings produced in this way, each region could open up appropriate 
new development opportunities, at the same time preserving the natural herit-
age.” (p. 31). On another part, it stresses the considerable value of cultural land-
scapes, for instance as tourist attractions. It draws attention to the fact that “The 
preservation of these landscapes is of great importance, but must not make eco-
nomic use impossible or hinder it excessively.” (p. 33). The European Spatial 
Planning Charter calls for “(. . .) paying special attention to areas of natural 
beauty and to the cultural and architectural heritage (. . .)” (p. 14). It also high-
lights the specific functions of coastal areas and of rural areas, asking in particu-
lar for the conservation and management of the natural landscape. For moun-
tain areas it stresses their importance for the ecological, economic, social, cul-
tural and agricultural functions they fulfil and their value as depositories of 
natural resources. As for the Guiding Principles for Sustainable Spatial Devel-
opment of the European Continent, in the document it is stated that the guiding 
principles “(. . .) aim in particular at bringing the economic and social require-
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ments to be met by the territory into harmony with its ecological and cultural 
functions and therefore contributing to long-term, large-scale and balanced spa-
tial development.” (p. 2). It refers for example to flood protection (commonly 
classified as regulating ES) by stating that flood plains and water meadows 
possess a high economic and ecological potential and that economic damage 
could be reduced through proper spatial planning of the whole catchment area 
of the rivers. In the Territorial Agenda of the European Union 2020 it is possible 
to find terms more directly related with the ES discourse, like “green economy” 
and “territorial capital”, most probably because it is the most recent document 
we included in our analysis, for the European spatial planning policy and guid-
ance framework. Similarly to the European Spatial Planning Charter, at some 
point it stresses the importance of rural areas and explicitly refers to the ser-
vices they provide: “Some rural areas tend to be vulnerable territories rich in 
cultural and natural values. We support the safeguarding and sustainable utili-
zation of this territorial capital, the ecological functions and services it pro-
vides.” (p. 6). So it is possible to observe a common concern in these documents 
about harmonizing economic development, social well-being and nature pro-
tection. It might be argued that a basis for an ES approach already existed in the 
European policy and guidance framework for spatial planning, although ex-
pressed in a more implicit manner. Despite that, across the documents that set 
the European spatial planning framework, references to the protection of the 
environment, of nature or of natural resources are globally more common, con-
veying a more “traditional” approach to the environment and biodiversity. 
Natural and cultural heritage are also frequently mentioned, linked to aesthet-
ics and recreational uses (commonly classified as cultural ES) and often associ-
ated with tourism. 
For the documents of the European SEA framework, with the noteworthy 
exception of the EC’s Guidance on Integrating Climate Change and Biodiversity 
into Strategic Environmental Assessment (European Commission, 2013a), also 
no occurrences of key terms were found. The EC guidance document is a re-
sponse to the commitments set out in the EU Strategy on Adaptation to Climate 
Change and in the TEEB study, so it would be expected to cover ES. Indeed this 
document is by far the one that integrates more the ES concept, in comparison 
with the other documents analysed in this research (both European-level and 
Portuguese). The ES concept is conveyed using several of the key terms defined 
for the content analysis (77 occurrences were found just for “ecosystem ser-
vices”). It includes “ecosystem services” in its glossary of terms and explicitly 
refers to the MA. In its main points on how to identify climate change and bio-
diversity issues in SEAs, it recommends to “use ecosystem services to provide a 
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framework for assessing the interactions between biodiversity and climate 
change”. It also suggests “degradation of ecosystem services” as one example of 
headline climate change and biodiversity issues to consider as part of SEAs. 
Furthermore it discusses the links between climate change and ES. It refers to 
the ideas conveyed by the ES concept using terms other than the key terms used 
for our content analysis. For example, “services” or “benefits” are sometimes 
associated with green infrastructure. This is probably related to the fact that the 
ES concept is well covered in the document, so the subject is treated in greater 
depth, using a richer vocabulary. Nevertheless, several of the occurrences of 
key terms (e.g. “ecosystem services”) are actually used when referring to other 
documents, for example the new EU 2020 Biodiversity Strategy. Also a consid-
erable number of occurrences appear in the document’s annexes (e.g. 23 out of 
77 total occurrences for “ecosystem services” appear in annex 3). Still, many oc-
currences are found in the main body of text, so the ES concept is conveyed 
across the whole document (Figure 3.1). Besides, the annexes of this document 
are important for the reader, considering it is a guidance document. Particularly 
annex 3, which contains a relevant proportion of occurrences for key terms in 
the whole document, is about “Tools for assessing climate change and biodiver-
sity within SEA”, therefore of very practical use for readers interested in apply-
ing the guidance for any given situation. However, the document is only avail-
able in English, which might hinder its use by planning authorities in European 
countries, especially at sub-national level. 
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Figure 3.1 – Occurrences of key terms in the EC’s Guidance on Integrating Climate Change 
and Biodiversity into Strategic Environmental Assessment, by section of the document. 
 
3.4.2 National and regional level – Portugal 
For the national spatial planning policy and guidance framework in Por-
tugal – Law 48/98; Decree-Law 46/2009; PNPOT; General Guidelines for the 
Design of Regional Spatial Plans – only two occurrences of key terms were 
found in PNPOT (C1 – “biodiversity” ∧ “goods/services”; G – “environmental 
services”). However they were located in a section of the document regarding 
the description of the territorial organization, trends and performance. That sec-
tion is descriptive of the Portuguese land use reality. No occurrences were rec-
orded in the Action Programme section, which lays down the national guide-
lines for spatial planning. 
As for the Portuguese SEA policy and guidance framework – Decree-Law 
232/2007 and best practice guidance for SEA – only the guidance document in-
cludes some occurrences of key terms (2x A1 – “ecosystem” ∧ “goods/services”; 
A3 – “ecosystem” ∧ “human well-being”; B1 – “ecosystemic” ∧ 
“goods/services”; C3 – “biodiversity” ∧ “human well-being”)6. With the excep-
                                                
6 The symbol ∧ denotes the operator AND, meaning a combination of two key terms as in Ta-
ble 3.2 (e.g. “ecosystem” AND “human well-being”). 
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tion of the reference to “ecosystemic services” (B1), located in the section called 
“SEA in practice”, all occurrences are located in an introductory section called 
“What is SEA?”. One should add that this is the recently revised version of a 
previous guidance document (Partidário, 2007), which did not mention any of 
the key terms. 
To organize the results of key terms’ occurrences in Portuguese RSPs, we 
followed a generic RSP structure defined by the General Guidelines for the De-
sign of Regional Spatial Plans, issued by the Office of the Secretary of State for 
Spatial Planning and Cities (GSEOTC, 2005). Despite differences in structure 
among Portuguese RSPs, it is possible to fit the structure of each RSP in that ge-
neric structure (Mascarenhas et al., 2012b). Table 3.3 shows that, with the excep-
tion of RSP Madeira (the oldest RSP analysed), all of the RSPs include at least 
one occurrence of key terms, although the majority of plans have one or two oc-
currences. RSP Norte is the plan with the higher number of occurrences. Global-
ly, the most frequent term is “environmental services” (G) and diversity of 
terms within each RSP is low. In terms of RSP documents’ structure, no occur-
rence was found at the highest strategic level of the “Vision for the region” and 
the section with the higher number of occurrences was the “Territorial model” 
of the plans. The “Territorial model” is essentially the spatial translation of the 
“Territorial Strategic Options”. RSP Açores is the only one that includes a refer-
ence to one of the key terms (E – “natural capital”) in the section “Monitoring 
and evaluation system”. The key term is included in a monitoring objective: “To 
promote the region’s competitiveness factors and to enhance the multiplying 
effect of public investment (with interventions of institutional or infrastructural 
nature), respecting and/or valuing the aspects of environmental nature and the 
natural capital of the archipelago”. Then it presents a couple of examples for 
possible associated indicators, dealing with the “Development of economic ac-
tivities aligned with environmental goals”, namely the “number of companies 
that promote nature tourism” and “production of organic farming”. Thus, these 
are the only examples we found on explicit proposals for how ES are to be mon-
itored during RSP implementation. 
In the case of Portuguese SEA reports, although the specific location of 
key terms’ occurrences in each SEA report was recorded, a generic report struc-
ture was assumed for presentation of results (Table 3.4), taking into considera-
tion the European Directive on SEA (Directive 2001/42/CE), the Portuguese 
guide for good practice in SEA that was available when SEAs were conducted 
(Partidário, 2007), as well as the SEA reports themselves, as they do not follow 
exactly the two previous documents in terms of content organization. At least 
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one occurrence of a key term was observed for all SEA reports, however no 
clear pattern was observed in terms of total number of occurrences and distri-
bution of occurrences along each SEA report’s structure. Nevertheless, with the 
exception of the SEA report for RSP Alentejo, all analysed reports include oc-
currences of key terms in three or more sections within their structures (includ-
ing in the section where effects are more thoroughly assessed – “Strategic im-
pacts assessment/opportunities and risks”). 
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Table 3.3 – Occurrences of key terms in Portuguese RSPs (different key terms within the 
same idea – same paragraph – are separated by “/”. Multiple occurrences of key terms in the 
same section of the generic RSP structure are separated by “;”). 
Generic structure 
Regional Spatial Plan (RSP) 
Aço-
res 
Alente-
jo 
Algar-
ve 
Área Me-
tropolitana 
de Lisboa 
Cen-
tro 
Ma-
deira Norte 
Oeste 
e Vale 
do 
Tejo 
Vision for the re-
gion 
Ambition 
(long term goals) 
- - - - - - - - 
Territorial Strate-
gic Options  
 
1. Strategic axis 
(overall guidelines 
for territorial inter-
vention) 
 
 
 
- 
 
 
 
A1 
 
 
 
- 
 
 
 
- 
 
 
 
- 
 
 
 
- 
 
 
 
- 
 
 
 
- 
2.  Territorial 
model  
2.1. Overall scheme  
2.2. Structuring 
systems  
2.3. Territorial units  
- - E G; G A1 - 
A1/C
1/G; 
C1/G
; G 
- 
Interaction with 
sectoral policies E - - - - - - - 
Guiding standards 
1.  General 
2. Specific by inter-
vention domain  
3. Specific by terri-
torial unit  
- - - G - - G; G G; G 
Monitoring and 
evaluation system  E - - - - - - - 
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Table 3.4 – Occurrences of key terms in SEA reports (different key terms within the same 
idea – same paragraph –  are separated by “/”. Multiple occurrences of key terms in the same 
section of the generic RSP structure are separated by “;”. RSP Algarve and RSP Madeira did 
not have a SEA process). 
Generic structure 
SEA Report 
Açores Alen-tejo 
Área Me-
tropolitana 
de Lisboa 
Centro Norte 
Oeste e 
Vale do 
Tejo 
Executive sum-
mary - - - - - E 
SEA goals and in-
dicators E - - - - - 
Identification of 
relevant/critical 
assessment factors 
A1/ A3/ 
C1/ C3 - A1 A1/ A3; E - - 
Baseline descrip-
tion and evolution 
trends without 
RSP 
A1/ A3; 
A1/ A3/ 
C1/ C3/ F; 
A1; A2/ C2 
C2 A1; A1 
A1/ A3/ 
C1/ C3/ F; 
A1/ A2/ F; 
A1/ C3; 
A1/ C1; 
A1/ C1; C2; 
E; F 
A1/ C1; 
E - 
Strategic impacts 
assessment / Op-
portunities and 
risks 
A1; A1; C2 - A1; A1 
A1/ C1; 
A1/ C1; A1; 
A1/ A3/ 
C1/ C3; 
A1/ C1; 
A1/ C1; 
A1/ C1; E 
A1/ E/ 
G; E; E; 
G 
E 
Recommendations 
/ Follow-up 
guidelines 
E; E - - A1/ C1 A1/ C1 G; G 
Synthesis / Con-
clusions E - A1; A1; A1 E - E 
Appendices - - - - - A1; G 
 
A joint analysis of Portuguese RSPs and SEA reports shows a varying de-
gree of integration of the ES concept across them (Figure 3.2). It ranges from no 
occurrence of key terms at all to several occurrences of different key terms, 
showing a diversity of ways to refer to the concept of ES. Bauler and Pipart 
(2014) have also observed a somewhat differentiated adoption of the ES concept 
between the Belgian regions. For those authors, one possible reason for differ-
ent levels of ES integration in policy making is the different level of knowledge 
and/or interpretation of the ES concept by the policy actors themselves. In Por-
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tugal, findings by Mascarenhas et al. (2014b) suggest that the ES concept is gen-
erally known by regional spatial planners from different regional planning au-
thorities. Consequently, this would not help in justifying the varying degrees of 
ES integration in Portuguese RSPs found in the present research. Interestingly, 
this is aligned with findings by Bauler and Pipart (2014) in Belgium, where eve-
ry policy actor they interviewed was easily able to give a short definition of ES. 
Those interviewees also had the perception that the concept was well known 
throughout their respective environmental administrations. However, this con-
trasts with results from a survey and interviews with planners in Germany, 
where the ES concept was unknown by the majority of respondents, although 
they already use information related with many types of ES in their activities 
(Albert et al., 2014b). Another relevant finding by Albert et al. (2014b) was that 
planners with prior knowledge of the ES concept did not evaluate the useful-
ness of ES information more optimistically than ones without prior knowledge, 
and for some purposes they were even more pessimistic. The contrasting find-
ings by these different authors (mostly coming from small samples of respond-
ents) do not allow defining a clear relationship between degree of ES 
knowledge and of ES integration. 
 
 
Figure 3.2 – Occurrences of key terms in Portuguese RSPs and corresponding SEA reports, 
per region. 
 
In five of the six regions where RSPs had a SEA process, ES-related terms 
are more abundant in SEA reports than in RSPs, which would be expected giv-
0"
5"
10"
15"
20"
25"
30"
35"
40"
45"
RSP" SEA*" RSP" SEA" RSP" SEA" RSP" SEA" RSP" SEA" RSP" SEA" RSP" SEA" RSP" SEA*"
Algarve" Alentejo" AM"Lisboa" Centro" OVT" Norte" Açores" Madeira"
O
cc
ur
re
nc
es
((a
bs
ol
ut
e(
fr
eq
ue
nc
y)
(
G"
F"
E"
D3"
D2"
D1"
C3"
C2"
C1"
B3"
B2"
B1"
A3"
A2"
A1"
* no SEA process. 
Integration of ecosystem services in spatial planning: a mixed methods approach 
 69 
en the nature and aims of SEA. However, apparently there is no link between 
the degree of ES consideration in SEA reports and in corresponding RSPs. This 
can be illustrated with RSP Centro, which has only one reference to “ecosystem 
services” (A1), when its SEA report is the one with more references to ES-
related terms across many sections of the document. The reason why the SEA 
report of RSP Centro is richer than the remaining SEA reports in considering 
ES, might be related with the profile of the technical team that has conducted 
the SEA. The technical team includes researchers with a strong background in 
ecological economics, therefore more aware and knowledgeable of the ES con-
cept. The same technical team conducted the SEA for RSP Açores, which ranks 
second in terms of richness of the ES concept among the SEA reports. 
A qualitative analysis of the occurrences in the RSPs shows that, although 
ES are acknowledged by the plans, rarely there are goals or objectives explicitly 
relating to ES. In the case of SEA reports, only one of them (for the RSP Centro) 
explicitly calls for a need to assess the ES of the region under analysis, to sup-
port development strategies. A few of these documents explicitly refer to specif-
ic categories of ES, like supporting functions of ecosystems for example. Global-
ly, the Portuguese RSPs and SEA reports, associate “nature” most often with 
“nature conservation”. It is also common among them that “nature tourism” is 
given importance. This means that, similarly to what was observed for Europe-
an-level documents, nature is treated in a more traditional conservationist ap-
proach, or non-utilitarian conservation approach (Maes et al., 2013), and is es-
sentially seen as providing the cultural ES of recreation. Considering that the 
majority of RSPs in Portugal came recently into force or are about to, our results 
suggest that high ES integration is not expected in the near future, similarly to 
what Albert et al. (2014b) observed in Germany. Albert et al. (2014b) suggest 
that the mainstreaming of ES information into formal, long-term, comprehen-
sive planning processes will need to be requested and legitimized by regulatory 
frameworks provided by superior levels, such as the national or EU level. 
According to Partidário (2012) despite the existing legal framework and 
the existence of some guideline standards, current practice in plan design and 
development depends on planning teams’ experience. Consequently, plans can 
be oriented towards problem resolution or towards strategic goals; they can 
adopt a more deterministic approach, heavily based on an extensive baseline 
description or a more strategic approach, concerned with long-term priority 
and dynamic choices. This factor can also justify different degrees of ES integra-
tion in different plans. However it is complex to conduct a deeper analysis on 
the composition of planning teams to examine this, since planning teams are 
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usually consortia, involving many people from different public and private or-
ganizations, and are sub-divided according to technical subjects (e.g. tourism, 
nature protection). This means that teams can have different degrees of similari-
ty or overlapping in their composition. 
 
3.4.3 Integrated analysis 
The profile on ES integration coming out of our overall results, including 
all documents under analysis, shows that for spatial planning policy and guid-
ance, integration of the ES concept is still very incipient. This observation does 
not support a clear notion (at least for spatial planning policy and guidance) 
that the ES concept is gaining increasing recognition in politics, has percolated 
in many policy documents, or that decision-makers are beginning to integrate 
knowledge about ES into policy-making processes, management and planning, 
as suggested by Hauck et al. (2013b), Jacobs et al. (2014) or Shapiro and Báldi 
(2014). However, as presented in Section 3.1, there are apparently contrasting 
perceptions on ES integration. The article by Hauck et al. (2013b) illustrates this. 
These authors state that the concept of ES is gaining increasing recognition in 
politics, and decision-makers are beginning to integrate knowledge about ES 
into policy-making processes, management and planning. However they also 
recognize that “while research has produced a vast amount of knowledge about 
ES, in many cases this knowledge has not yet been put to use in decision-
making regarding ecosystem services”. In the United States context, Ruhl (2011) 
observes that many of the environmental laws Congress passed in the 1970s 
have undergone little more than superficial reforms, if any, in the past twenty 
years, meaning new scientific concepts such as ES often find no clear home in 
existing statutes. In an earlier publication, Ruhl draws attention to the fact that 
“wicked” issues that challenge law and policy, for example climate change or 
poverty, have found the attention of policymakers and have been addressed, 
with varying success, in tangible ways through law and policy, whereas ES 
have been largely ignored (Ruhl et al., 2007). 
Nevertheless, still considering all the documents included in our content 
analysis, it was possible to find some implicit coverage of ES, as already pre-
sented. This is consistent with previous similar studies. For example, Matzdorf 
and Meyer (2014) developed criteria for an “ideal” ES-driven policy and used 
them to analyse the main water and biodiversity acts, current policy develop-
ments and future trends within the US and the EU. They found that the main 
laws in force cannot be considered ES-driven, but some terms and ideas therein 
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correspond to parts of the ES framework. However, they only cover the EU 
Habitats Directive, the EU Birds Directive and the EU Water Framework Di-
rective in terms of EU policy. Also Hauck et al. (2013a), through analysis of EU 
policy documents, discussions in focus groups and interviews, found that many 
ES are both targeted and impacted by existing policies, even if ES were not 
mentioned explicitly as such (with the exception of a few conservation-related 
documents). However, that study takes into account the perceptions of decision 
makers, public officers or experts. Within the Belgian environmental policy 
domain, Bauler and Pipart (2014) conducted a document analysis to detect the 
factual occurrence of the ES concept as a sign for its institutional adoption. They 
have found only a few factual occurrences of the term “service(s)” and even 
fewer occurrences of “ecosystem services(s)”. Where the terms did occur, they 
were used mainly for descriptive purposes and less to motivate a shift in the 
underlying conceptual basis as such. They also found cases where several 
linked terms (e.g. ecosystem services, environmental services) are used. At local 
level, Piwowarczyk et al. (2013) have found that several ES were included in 
local strategic documents even though the term “ecosystem services” was never 
explicitly mentioned. However, they considered the mentioning of tourism and 
recreation or fisheries and seaways as referring to ES. We consider that such a 
relationship is too vague, given that a strategic policy document can cover those 
issues without taking ES into consideration. Implicit reference to ES was also 
found in Portuguese SEA practice by Honrado et al. (2013). They analysed SEA 
reports of different types of plans at different scales in Portugal (e.g. river basin 
management plans) and observed that only eight out of 60 reviewed cases ex-
plicitly mentioned ES, but generally in a very broad way and using different 
approaches to consider ES. In the implicit cases, ES were normally associated to 
their ecological values, and there was not a specific analysis related to ES bene-
fits, values and links to human well-being. For those authors this was not sur-
prising, given that SEA will consider the biological and ecological components 
of the environment. However they stress that the problem with implicit assess-
ments is the way information is presented and understood by those who will 
use and explore it. Evident and explicit mention of problems enables quicker 
understanding, and unless the preoccupation is also explicit, there are great 
chances that the implicit issue will pass unnoticed. 
According to Piwowarczyk et al. (2013), the fact that the strategic docu-
ments refer to many ES without mentioning the term “ecosystem services” spe-
cifically indicates that this concept might be relatively easy to understand by 
decision makers. It also opens up many possibilities to demonstrate to authori-
ties that they have already been partially using this approach in their strategic 
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documents (see also Albert et al., 2014). In fact, several policy actors in Belgium 
interviewed by Bauler and Pipart (2014) stated they felt that the ES concept has 
in reality underpinned environmental policy making for a long time, even if 
unconsciously or indirectly using equivalent anthropocentric approaches. Simi-
larly, Honey-Rosés and Pendleton (2013) state that decision makers often need 
information about ES even if they do not use this language to describe their pol-
icy agenda. These observations can be important because practitioners and de-
cision makers might not be “scared” with yet another new term, which can be-
come out of fashion, like it has happened with other terms in the past (see for 
example Bauler and Pipart, 2014). This relates with results of discussions with 
experts reported by Matzdorf and Meyer (2014), where experts stressed that the 
ES framework is currently a “buzz approach” but that nobody really knows 
how to use it. Those authors use this finding to stress that policy-relevant dis-
cussions are needed, on how the ES framework could help improve the imple-
mentation of environmental goals in countries with pre-existing environmental 
policies. 
The high level of ES integration in the EC’s Guidance on Integrating Cli-
mate Change and Biodiversity into Strategic Environmental Assessment, as 
well as the higher level of ES integration in the Portuguese SEA reports when 
compared with the RSPs, suggest that SEA can play a key role as an entry point 
for ES integration, not only in spatial planning but also in other policies, as not-
ed by Geneletti (2011) and Partidário and Gomes (2013). For Baker et al. (2013), 
two key characteristics of ES can be driving their inclusion in environmental 
assessment: (i) using ES presents a more complete, holistic and integrated con-
sideration of the socio-ecological system; (ii) the ES concept is an effective fram-
ing of the environment in terms of communicating with and influencing stake-
holders and decision makers. Those authors explore the benefits and challenges 
of ES integration in environmental assessment and conclude that such integra-
tion is probably more of a help than a hindrance and may help address some 
current problems with environmental assessment practice. But it needs to be 
context specific – including in some situations taking a more integrated ap-
proach and in others taking a lighter touch – and it will not be appropriate in all 
cases (Baker et al., 2013). This is in agreement with recent reviews of SEA effec-
tiveness that show mixed results. Some studies provide evidence of SEA deliv-
ering both direct and indirect benefits. In contrast, other studies report that SEA 
has little direct or measurable influence on the contents of policies, plans and 
programmes (Fundingsland Tetlow and Hanusch, 2012). In the Portuguese SEA 
context, Honrado et al. (2013) observed that ES are not properly addressed in 
strategic approaches and they identified as a consequence, that it is difficult to 
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clearly understand how the consideration of ES may improve future strategic 
development. The role of guidance is highlighted by Baker et al. (2013) who 
state that practitioners are currently highly reliant on guidance and it appears 
that some guidance documents are supporting a more comprehensive ES ap-
proach to assessment. This may help its integration, but only if decision makers 
demand it and only if it is seen to make a difference without additional burden. 
For Baker et al. (2013), the above mentioned EC’s guidance takes a lighter eco-
systems-thinking approach to encourage practitioners to think about ES early 
on, but not in a prescriptive way. We also acknowledge the existence of other 
guidance/best practice documents like Slootweg and van Beukering (2008), 
Hobbs et al. (2010), or more recently UNEP (2014) that can as well be used by 
decision makers and practitioners. 
There were no major differences in results obtained from the content anal-
ysis of documents published before and after the Millennium Ecosystem As-
sessment (MA, 2005a) and the TEEB study (TEEB, 2010b). These results support 
the notion that the publication of these two major initiatives on ES had little in-
fluence on the spatial planning and SEA policy and guidance framework, as 
well as on a more practical level (regional spatial plans and SEA reports). It re-
lates with the observation by Burkhard et al. (2010) who state that the Millenni-
um Ecosystem Assessment remained on a rather conceptual level and political 
application of outcomes is lacking so far. The exception to our observation is the 
EC’s Guidance on Integrating Climate Change and Biodiversity into Strategic 
Environmental Assessment, which is actually the most recently published doc-
ument included in our content analysis. In the specific case of Portugal, also no 
differences were found in documents published before and after the publication 
of the MA sub-global assessment that was conducted for the whole country 
(Pereira et al., 2009). Additionally, no clear trend in number of occurrences over 
time was observed. 
At European, national and regional levels, policies or strategic documents 
other than the ones included in our analysis, can influence spatial planning and 
therefore play a role in ES integration, although more indirectly. At EU level the 
Common Agricultural Policy or Natura 2000 are examples of this. At national 
level this includes, for example in Portugal, the national strategy for nature con-
servation and biodiversity. As noted by Böhme (n.d.), the exact way and the 
degree of impact of those other policies differ greatly throughout the EU, due to 
the great variety of spatial conditions, governance systems and the ways in 
which Member States transpose EU sector policies into national legislation. Spa-
tial planning systems are deeply embedded in their socio-economic, political 
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and cultural context, which can potentially constrain the scope for mutual 
learning (Nadin and Stead, 2008). In the case of Portugal for example, Pires 
(2005) stated that the influence of the ESDP on planning practice in the country 
was, until then, very weak if not negligible. He observed that the evidence 
available seemed to reflect an implicit but widespread assumption that the 
ESDP was neither relevant to inform current planning practice nor a useful ref-
erence framework for guiding future changes in planning. Nevertheless, doing 
a broader analysis to include other documents could constitute potential further 
research, for an extended profile of environmental and spatial planning policies 
in terms of ES integration. 
Regarding the question about other factors that might help explaining a 
low level of ES integration, another tentative explanation can be drawn from 
literature. Abson et al. (2014) present findings suggesting that a shared concep-
tual vocabulary has not yet emerged within the field of ES research. Within a 
sustainability context, they suggest three critical challenges for the future de-
velopment of the ES concept as it moves from being primarily a heuristic model 
towards becoming an explicit management tool: better interdisciplinary 
knowledge integration, greater focus on normative knowledge, and improved 
recognition of the ES concept as a potential transformative tool. Accordingly, 
Spangenberg (2013) states that there are many schools of thought and strands of 
discussion in the field of ES, showing how new (and not yet consolidated) it is. 
It should also be noted that specific services can only be properly integrated 
with policy and planning after additional research on biodiversity and ecosys-
tem functioning relationships and links between ecosystem functions and ser-
vices are understood, as stressed by Haase et al. (2014). Additionally, Honey-
Rosés and Pendleton (2013) draw attention to the potential divorce from the 
needs of decision makers, since current research on ES disproportionately fo-
cuses on supplying ever more information about the value of ES and less on a 
systematic, scientific understanding of the demand by decision makers for such 
information. In any case, there is evidence that an effective ES integration in 
planning is also dependent on the context, objectives and capacities of a specific 
planning process (Albert et al., 2014a). 
The qualitative analysis of documents shows a commonly stated need to 
harmonise economic development, social well-being and environmental protec-
tion. The integration of these three dimensions, together with the institution-
al/governance dimension, is part of the sustainable development discourse 
(Spangenberg, 2002; WCED, 1987). As noted by Abson et al. (2014), the ES con-
cept can be a bridge for the sustainability discourse and for Jacobs et al. (2014) it 
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is rooted in sustainability thinking. In this line of thought, an evolution towards 
an ES discourse in policy and guiding documents can probably happen in the 
future. For Matzdorf and Meyer (2014), new laws will incorporate the ES 
framework into one or two environmental fields, but an overall law completely 
encompassing ES is not expected in the future, at least in the EU and the US. 
Thus, policy frameworks like for spatial planning can be very relevant to main-
stream the ES framework into decision-making. Although, in principle, strate-
gic documents do not provide management details, they define a framework for 
more operational management plans. Thus, as argued by Piwowarczyk et al. 
(2013), if the question of ES is not evident at the strategic level, it will not likely 
appear at the level of operational programs. This is valid for a planning frame-
work that cascades along scales, for example from European to national, re-
gional and local scales. The planning framework can therefore play an im-
portant role as driver for on-the-ground action on ES. 
In this research, our content analysis focused on explicit key terms in a 
first stage. This has the advantage of diminishing subjectivity and increasing 
reproducibility. However, it might not reveal additional insights, like a deeper 
analysis probably would. Supplementing the analysis of explicit terms with a 
qualitative analysis was deemed useful in this research, since it unveiled a more 
implicit ES integration, or at least a call for it, as previously discussed. Also, a 
supervised semi-automatic search for the key terms allowed a quality check 
that could hardly be done through a fully automated process. To register each 
occurrence, it was not enough for example that “biodiversity” and “services” 
appeared in the same sentence or paragraph, if a relationship was not estab-
lished, conveying the message of biodiversity somehow delivering services to 
society. 
 
3.5 Conclusions 
The profile drawn in this research shows a general low level of explicit ES 
integration in the spatial planning and SEA policy and guidance framework, 
both at European level and national level in the case of Portugal. Additionally, 
our results for Portuguese RSPs and SEA reports suggest that, in practical 
terms, for the coming years ES will not be specifically targeted or integrated in 
regional spatial planning practice. This is considering that most of the RSPs 
analysed are recent or in the process of legally coming into force. However, de-
spite the low number of explicit references to ES in many of the documents ana-
lysed, some notions associated with ES, although more indirectly, are already 
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present in the policy and guidance documents. Considering the influence that 
other important and more recent policies can have on the whole European gov-
ernance framework and on nature/natural capital (e.g. EU Biodiversity Strategy 
to 2020), one might expect a higher degree of ES integration in the future for 
spatial planning at European level. 
Conducting the analysis presented in this paper for a wider scope of Eu-
ropean policies could allow drawing insights on the horizontal integration of 
the ES concept across different sectoral policies. This horizontal integration is 
relevant given the potential of the ES concept to integrate social, economic and 
ecological aspects. On the other hand, expanding the profile to include other 
European countries would allow understanding how vertical integration differs 
across various spatial planning contexts, cultures and political realities. The 
same analysis could also be conducted to compare the European context with 
others. These applications could help identifying common factors that enable or 
hinder ES integration in spatial planning, within and across governance levels. 
This could also be applied to other sectoral policies, for that matter. 
Our findings do not provide direct evidence that the MA and TEEB placed 
the ES concept in the international political agenda. Nevertheless, at interna-
tional level, several initiatives already exist to facilitate policy integration of ES. 
From the documents analysed in our profile, the EC’s Guidance on Integrating 
Climate Change and Biodiversity into Strategic Environmental Assessment can 
be regarded as the best guiding document for an ES approach to spatial plan-
ning. However, based on this research, it seems that the major challenge lies at 
national and particularly sub-national levels, where landscape and land-use 
changes are most often negotiated and decided. This highlights the importance 
of bottom–up demand from different groups of stakeholders for considering ES 
in decision making, as well as of increased levels of awareness and training by 
decision makers and public officers at those governance levels. In order to 
achieve this, successful local initiatives that clearly show the benefits of inte-
grating ES in decision making, improved tools for ES assessments that are easy 
to grasp by practitioners and whose results are meaningful for decision makers 
and general public, as well as improved media coverage on the importance of 
ES for society, are all important factors. The role of applied research, involving 
society, is crucial for this endeavour. 
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4 Participatory selection of ecosystem ser-
vices for spatial planning: Insights from the 
Lisbon Metropolitan Area, Portugal7 
Abstract 
Ecosystem services (ES) assessments have been undergoing rapid devel-
opments. Despite considerable advancements it is still difficult to comprehen-
sively assess a large suite of ES, often requiring a selection of the most relevant 
ones. However, documented and tested procedures to select ES, particularly 
through participatory processes, are scarce. The aim of this research is to ex-
plore the participatory selection of ES, illustrated with the case of the Lisbon 
Metropolitan Area in Portugal, southwestern Europe. Drawing from a spatial 
planning context, different types of stakeholders were involved through a com-
bination of participatory techniques. It was possible to identify differences in 
stakeholders' ES selection, while at the same time arriving at a set of priority ES 
                                                
7 Mascarenhas, A., Ramos, T.B., Haase, D., Santos, R., 2016. Participatory selection of ecosystem ser-
vices for spatial planning: Insights from the Lisbon Metropolitan Area, Portugal. Ecosystem Ser-
vices 18, 87–99. doi:10.1016/j.ecoser.2016.02.011 (reproduced with authorization of the pub-
lisher and subject to copyright restrictions imposed by them). 
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and linking them with spatial planning goals that entail potential effects on ES. 
The strengths of the approach include the use of different participatory tech-
niques, of drivers that help translating plans and of an existing ES classification 
system to support it. On the other hand, the exploratory nature of the research 
meant that a limited range of types of stakeholders was covered. The participa-
tory approach developed in this research has the potential to be adapted for ES 
selection in other planning contexts or in strategic environmental assessments. 
 
4.1 Introduction 
Natural resources management is increasingly supported by the concept 
of ecosystem services (ES), generally defined as the benefits people obtain from 
ecosystems (MA, 2003), representing flows of value to human societies as a re-
sult of the state and quantity of natural capital (TEEB, 2010b). Given their 
abundance until fairly recently, the importance of ES is often widely appreciat-
ed only upon their loss (Daily, 2000). On the other hand, the integration of ES in 
policy and planning still faces many challenges. ES are therefore not well con-
sidered in current landscape planning and environmental governance (de Groot 
et al., 2010a; Geneletti, 2011; Kaczorowska et al., 2015; Koschke et al., 2012; Liu 
and Opdam, 2014). 
Using the ES concept can enable a comprehensive evaluation of policy and 
planning impacts, highlighting trade-offs and synergies between different stra-
tegic options, as stressed by Hauck et al. (2013a). A focus on ES in participatory 
decision-making processes can provide a common language that facilitates 
comparisons of management alternatives. This can foster dialogue among 
groups with different interests and beliefs and increase the likelihood that plans 
are mutually acceptable (Granek et al., 2010). 
ES approaches themselves are most effective in leading to policy change 
and generating action when embedded within a participatory decision process 
(Rosenthal et al., 2014; Ruckelshaus et al., 2013). A stronger focus on stakehold-
er processes is thus a key element for implementing ES into planning and man-
agement practice, representing a means to increase the relevance and impact of 
study results in decision-making (Koschke et al., 2014). 
ES assessments usually start by an identification of ES based on biophysi-
cal data (Menzel and Teng, 2010) and/or by a selection dependent on the avail-
ability of modeling tools (e.g. Schröter et al., 2005), of data on the site of interest 
(e.g. Larondelle and Haase, 2012), of data from other sites (e.g. for benefit trans-
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fer as in Liu et al., 2010) or on other limiting factors. Afterwards, the contribu-
tion of ES to human well-being is generally assessed through valuation pro-
cesses (Gómez-Baggethun and de Groot, 2010) which are heavily dependent on 
social, cultural and economic contexts (Pascual et al., 2010). The opinions, 
knowledge, interests, perceptions, needs, ideological predilections and values 
of societal individuals, which support ES valuation, are likely to differ widely 
(Fontaine et al., 2013; Hauck et al., 2013a; Hein et al., 2006; Spangenberg et al., 
2014; Spangenberg and Settele, 2010). Planners have to take that diversity into 
account when making or facilitating relevant decisions (Hubacek and 
Kronenberg, 2013). Considering also that quantitative valuation is generally re-
stricted to a small set of selected ES, engaging stakeholders to identify what 
matters avoids unsubstantiated assumptions about priority services, values, or 
benefits (Chan et al., 2012). 
Separating the identification of ES from their valuation, as currently prac-
ticed, suggests that ES can be defined without reference to values and thus that 
ES can be understood as a purely scientific concept (Menzel and Teng, 2010). 
This suggestion is unlikely (see for example Sagoff, 2011) and can lead to poli-
cy-irrelevant ES assessments (Menzel and Teng, 2010) or to ES becoming a 
technocratic discourse (Abson et al., 2014). By dealing with complex socio-
ecological systems, ES research requires choices, which are normative by defini-
tion (Jacobs et al., 2014). In this article it is argued that if people's opinions, 
knowledge, perceptions and values are used for ES valuation in assessments or 
planning processes, then it is reasonable to incorporate them also earlier in the 
process, namely when a selection of ES to focus on is done. However, docu-
mented and tested procedures to select ES, particularly through participatory 
processes, are scarce. This fits within the broader notion that non-economic so-
cial approaches to ES assessment are still poorly covered (Orenstein and 
Groner, 2014). 
The goal of this research was to develop and explore a participatory ap-
proach for selecting priority ES in a spatial planning context. The approach, 
which targets different types of stakeholders using different participatory tech-
niques, was tested in a Portuguese regional planning context and lessons were 
drawn about its application. 
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4.2 Participatory selection of ecosystem services in 
spatial planning 
Early stakeholder engagement has been recommended by some authors 
for ES assessments in the context of spatial planning or natural resource man-
agement, for example in marine protected areas (Cárcamo et al., 2014), urban 
regions (Söderman et al., 2012), coastal ecosystems (Granek et al., 2010), or data-
poor regions (Paudyal et al., 2015; Ramirez-Gomez et al., 2015). Stakeholders 
are any group or individual who can affect or is affected by the achievement of 
an organization’s objectives (Freeman, 1984) or by a decision (Reed, 2008). They 
can be individuals, communities, social groups or institutions of any size, ag-
gregation or level in society (Grimble and Wellard, 1997). Although it is gener-
ally understood that stakeholder participation can enhance the quality of envi-
ronmental decisions, with many benefits being claimed for participation, few of 
the claims that are made have been tested (Reed, 2008).  
While methodologies for assessing ES are constantly improving, stake-
holder engagement is often ineffective (Menzel and Teng, 2010) and only little 
attention has been given to the identification of which ES to assess (Malinga et 
al., 2013). More specifically, there is a dearth of participatory methods for iden-
tifying priority services (Chan et al., 2012). For example in the context of plan-
ning marine protected areas, Granek et al. (2010) observe that stakeholders’ 
perceptions and identification of ES and conservation goals are absent from the 
scientific literature. Existing reviews of ES studies also show that stakeholders 
are most often not involved in ES assessments (D. Haase et al., 2014; Luederitz 
et al., 2015; Nieto-Romero et al., 2014), so there is a lack of explicit inclusion of 
people's values and needs (Menzel and Teng, 2010). When stakeholders are in-
volved, this is limited to one scale, one type of stakeholder, aiming at one type 
(mostly cultural) of ES (D. Haase et al., 2014), and stakeholders’ inputs are pri-
marily to evaluate parameters and outcomes of simulations (Seppelt et al., 
2011), in a later stage of ES assessment. These findings contrast with evidence 
that the identification of relevant ES are among the most demanded infor-
mation items from stakeholders, as reported by Koschke et al. (2014). Another 
issue observed by Koschke et al. (2014) is that usually only scarce information 
on participatory processes is provided in ES studies, which often renders the 
process itself non-transparent. They identify a lack of practical experience de-
scribed in scientific literature and that difficulties, failures or mistakes are not 
mentioned or discussed. This kind of information is important to draw lessons 
and improve participatory processes. Therefore there is clear potential for im-
proving stakeholder processes in the context of operationalizing the ES concept, 
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with relevancy of ES for stakeholders being one of the problems to tackle 
(Koschke et al., 2014). 
Nevertheless it is possible to find in the literature examples of participa-
tory approaches for ES selection in a spatial planning context, most notably the 
studies by Bryan et al. (2010), Koschke et al. (2012), Hauck et al. (2013a), Malin-
ga et al. (2013), Namaalwa et al. (2013) or Liu and Opdam (2014). In these 
works, ES selection can be included as a part of more general approaches like 
multi-criteria assessments (Koschke et al., 2012) or participatory scenario plan-
ning (Malinga et al., 2013). Different participatory techniques are used, fre-
quently in combination, and include regional surveys (Hauck et al., 2013a), in-
terviews (Bryan et al., 2010; Malinga et al., 2013), workshops (Koschke et al., 
2012; Malinga et al., 2013; Namaalwa et al., 2013), small group discussions, vot-
ing processes or even valuation exercises themselves (Liu and Opdam, 2014). 
The types of stakeholders involved vary with the planning context, scale and 
aims of the studies. They include planning and environmental authorities, 
NGOs, planning associations, economic agents (e.g. farmers), resources user 
groups, or academia. Although stakeholders at the same scale of the scope of 
each study are preferentially targeted (mainly regional or local), involvement of 
stakeholders at different scales can also occur (see, for example, Namaalwa et 
al., 2013). In some cases a checklist of services is presented to stakeholders to 
support ES selection. These lists can be developed based on existing ES classifi-
cation systems (for example from the TEEB project, see Hauck et al., 2013a), on 
existing information on the study area or even from stakeholders’ inputs in ear-
ly stages of the process .(Koschke et al., 2012; Namaalwa et al., 2013). The use of 
existing ES classification systems, like the ones from MA or TEEB, usually de-
mands their adaptation according to stakeholder needs and the context of each 
study (see Bryan et al., 2010, Koschke et al., 2012, Hauck et al., 2013a). It is 
noteworthy that practically in all of these studies, the process of ES selection by 
stakeholders is not done in direct connection with planning goals. The excep-
tion is the work by Liu and Opdam (2014) that links ES prioritization with 
building common planning visions, although the approach remains on a con-
ceptual level. Other authors link ES selection with potential drivers of change 
(see Malinga et al., 2013; Namaalwa et al., 2013). It should also be stressed that 
most articles are not focused specifically on the participatory selection of ES in 
policy and planning processes, which is only partially covered and discussed. 
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4.3 Methods 
4.3.1 Lisbon Metropolitan Area and its planning context 
Situated in the Atlantic coast of Portugal, the Lisbon Metropolitan Area 
(LMA) is the third largest urban region in the Iberian Peninsula, after Madrid 
and Barcelona. This urban region represents, in terms of its population and 
economic production, a provincial capital of similar dimensions, in the Europe-
an context, to Athens, Barcelona, Bratislava, Dublin, Edinburgh, Helsinki, 
Ljubljana, Sofia and Stockholm (Campo, 2009). It is Portugal's main urban area, 
where the capital city of Lisbon is located. In 2011 it held over 2.8 million resi-
dents, representing close to 27% of Portugal's total population, although it co-
vers around 3.3% of the country's total area. Covering an area of 2944 km2 on 
the northern and southern riverbanks of the Tagus estuary, the LMA is a NUTS 
II8 region including 18 municipalities. Population density in the northern sub-
unit of the LMA (NUTS III – Greater Lisbon) is more than three times higher 
than in the southern sub-unit (NUTS III – Setúbal Peninsula). Despite the pres-
ence of major urban areas, the LMA has also considerable agricultural and nat-
ural areas, including five areas of nature protection that are part of the Natura 
2000 network, as well as a large river and seafront, including along the two es-
tuaries of Tagus and Sado rivers (Figure 4.1). 
 
                                                
8 Nomenclature of Units for Territorial Statistics, a European Union classification. 
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Figure 4.1 – Location and major land use / land cover of the Lisbon Metropolitan Area. 
Source: Instituto Geográfico Português. 
 
The absence of spatial planning regulations in the LMA, which only start-
ed to be systematically implemented in the beginning of the 1990s, influenced 
the development of the region by increasing the negative side effects of a rapid 
metropolitan growth (e.g. unsustainable mobility patterns) (Campo, 2009). The 
region has been subject to a constant opening of new areas of urbanization 
(Costa et al., 2009). Between 2001 and 2011 housing units increased about 15% 
while population increased less than 6%. Population grew 13.8% between 1981 
and 2011 in the whole LMA, while it decreased 32.2% in the Lisbon municipali-
ty, which suggests a pattern of suburbanization. 
The regional spatial plan (RSP) legally in force for the LMA was approved 
in 2002. Greatly driven by political options taken at the national level to imple-
ment new major infrastructures in the region, a revision of the RSP was initiat-
ed and a technical proposal was finalized in 2010, accompanied by a strategic 
environmental assessment (SEA) and subject to public consultation. The fun-
damental structure of the revised RSP proposal is shown in Figure 4.2. The five 
Domains for Vision Implementation develop in 20 Lines of Action, with Key-
objectives, Targets and Guiding Norms for its implementation. For example for 
domain “C. Sustainability and Harmony with Nature”, one of the Lines of Ac-
tion is “C1. To ensure the functioning of the Metropolitan Ecological Network” 
that includes two key-objectives: (i) to preserve biodiversity and (ii) to increase 
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urban green space. Targets include “Maintaining or increasing the area of the 
Regional Environmental Protection and Enhancement Structure with land cov-
er/land use that promotes nature conservation and biodiversity”. Specific 
Guiding Norms for each Line of Action provide detailed orientations, directives 
and measures for planning and implementation on the ground, which are com-
piled and organized in individual sheets. For Line of Action C1 for example 
there is a sheet with Guiding Norms for “C1.1. Implementing/materializing the 
Metropolitan Ecological Network”. The strategic goals are materialized in a 
spatial reference – the Territorial Model. The new plan proposal also revises the 
Metropolitan Ecological Network defined in the 2002 RSP, which congregates 
different existing land use classifications for conservation (like designated areas 
for nature conservation, or areas included in the national agricultural reserve), 
aiming at their interconnectedness and coherence in the metropolitan region. 
 
 
Figure 4.2 – Fundamental structure of the technical proposal of the regional spatial plan for 
the Lisbon Metropolitan Area. 
 
4.3.2 Participatory selection of ES 
To develop and explore a participatory approach for ES selection, relevant 
stakeholders were initially selected. This was supported by a review of existing 
policies and practices and of relevant documents related with spatial planning 
in Portugal and in LMA, similar to what Namaalwa et al. (2013) did to assess an 
institutional setup. Also, one of the universities conducting this research is lo-
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cated in the LMA and holds accumulated knowledge on the region and on the 
planning context, which helps contextualizing that information. 
The selection of stakeholders took into consideration how planning pro-
cesses take place in Portugal and other places. In such processes a technical 
team from a planning authority usually prepares a technical proposal for a spa-
tial plan, incorporating afterwards views from other stakeholders through pub-
lic participation and/or consultation. Even in the cases where consultants are 
hired by the planning authority to prepare the technical proposal, the authority 
supervises plan design and is the ultimate legal responsible for the plan. By set-
ting the regional planning goals, it has high influence on potential planning ef-
fects on ES and high interest that the planning outcomes are achieved, relative 
to the other stakeholders. In its turn, local authorities are responsible for im-
plementing regional planning goals on the ground. Therefore they have higher 
practical influence on effects upon ES, although their interest on achieving re-
gional planning outcomes is lower. Including local authorities is important 
since perceptions relating to sustainability at the regional scale may mask local 
differences (Mascarenhas et al., 2014a; O’Toole et al., 2006). The Portuguese en-
vironmental authority and selected universities from the region are also in-
volved in the formal RSP consultation process. The interest-influence matrix 
(see Reed et al., 2009) of all these stakeholders is depicted in Figure 4.3. 
 
 
Figure 4.3 – Interest-influence matrix for the stakeholder groups involved in the participatory 
approach. 
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Considering the features of the above described planning process and the 
roles of different stakeholders therein, the participatory selection of ES was 
supported by two kinds of participatory techniques: (i) focus group with tech-
nical staff from the regional planning authority; (ii) participatory workshop 
with stakeholders from local authorities, national environmental authorities 
and academia. For each participatory moment, specific tools for systematic data 
collection were designed, as can be done to collect qualitative data (Yin, 2011). 
The participatory approach developed and explored in this research is depicted 
in Figure 4.4 and further detailed in Sections 4.3.2.1 and 4.3.2.2. 
 
 
Figure 4.4 – Schematic overview of the participatory approach developed and explored in 
this research. 
 
4.3.2.1 Focus group meetings with the regional planning authority 
Three focus group meetings were held with a small group of technical 
staff from the regional spatial planning authority. The goal was to engage them 
in an increasingly complex exercise of ES selection. In a focus group, multiple 
perspectives can be represented and there is an opportunity to witness dis-
course between participants (Weber and Ringold, 2015). The research literature 
considers focus groups as the main type of moderately sized groups. The 
groups are “focused” because they include individuals who previously have 
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had some common experience or presumably share some common views. 
When conversing with such groups, the researcher serves as a moderator and 
tries to induce all the members of a group to express their opinions but with 
minimum, if any, direction (Yin, 2011). Observation was also a way of data col-
lection in the meetings. Observing can be an invaluable way of collecting data 
because what the researcher observes and perceives is not filtered by what oth-
ers might have (self-)reported. In this sense, these observations are a form of 
primary data (Yin, 2011). The selection of individual participants from the re-
gional authority was not entirely under the control of the research team. Similar 
to what happens for most field settings, and especially those with readily 
acknowledged organizational or social networks (Yin, 2011), access to partici-
pants came from an official of the institution. 
The focus group meetings were moderated by one researcher, involved 
five to seven participants and lasted between 2.5 and 3 h. The first goal of the 
first meeting was to briefly introduce the research's goals and team, as well as 
the subject of ES, including concepts, approaches and initiatives. A second goal 
was to allow participants to select the ES they considered more important in the 
region, having in mind the features of the region, regardless of existing plan-
ning goals. Thus this exercise tried to capture something similar to ecosystem or 
landscape potentials (Bastian et al., 2012) to distinguish between the potential, 
or capacity (MA, 2005b) to supply services and the actual or demanded use of 
these services by humans (see also Castro et al., 2014). For this, a matrix was de-
signed, translating to Portuguese the CICES – Common International Classifica-
tion of Ecosystem Services (Haines-Young and Potschin, 2010a) and including a 
column to identify ES considered more important. The CICES was chosen as a 
basis for ES selection, since it is already used at high-level decision-making. It 
was developed from the work on environmental accounting undertaken by the 
European Environment Agency (EEA, 2011). It supports their contribution to 
the revision of the System of Environmental-Economic Accounting, which is 
currently being led by the United Nations Statistical Division. The use of an ex-
isting ES classification system instead of collecting open answers has the ad-
vantage of avoiding confusion or overlapping in the identification of ES by par-
ticipants. It helps overcoming situations where different people have different 
understandings of what ES are. By encouraging participants to think about and 
express final outcomes rather than intermediate factors, it promotes clarity on 
what is ultimately relevant to them and eliminates double counting of poten-
tially interdependent features (Weber and Ringold, 2015). Participants were 
asked to select few ES (five was suggested as a maximum), in order to clearly 
identify the ones considered more important. This is the most common number 
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of services in ES assessments (Seppelt et al., 2011) and is in accordance with 
similar approaches (for example Granek et al., 2010 and Paudyal et al., 2015). 
The goal of the second meeting was to identify effects of RSP’s strategic 
goals and objectives on land use/land cover (LULC) in the region (in terms of 
gain or loss of area). This exercise was deemed useful since participants worked 
in spatial planning, therefore were expected to be more used to think about 
LULC than ES. Malinga et al. (2013) present similar arguments to work with 
LULC instead of ES when involving stakeholders. This also took into account 
the existence of correspondence between Corine Land Cover (CLC) classes and 
ecosystem types proposed by (Maes et al., 2013), as well as the ability to sup-
port spatially explicit ES assessments that can be done at subsequent stages. The 
time horizon used was the same as the RSP (until the year 2020). A matrix was 
designed for this exercise, including the different levels of strategic goals, objec-
tives and targets of the RSP, one column to insert potentially affected CLC clas-
ses and another to insert comments (Table A3.1, Appendix 3). A Portuguese 
version of the CLC 2006 nomenclature (Caetano et al., 2009) was distributed to 
participants for consulting the codes to insert in the matrix. Each of the three 
levels of the CLC nomenclature could be inserted whenever participants con-
sidered that planning goals and objectives would affect entire groups of CLC 
classes (e.g. level 2 class “11 – Urban fabric” that includes the level 3 classes 
“111 – Continuous urban fabric” and “112 – Discontinuous urban fabric”). In 
the comments column, participants could for example identify specific areas of 
the region where LULC changes were expected, or elaborate a little bit further 
on the causes of expected LULC changes. 
The goal of the third meeting was to identify effects (positive or negative) 
of RSP's strategic goals and objectives on ES in the region. The time horizon was 
again 2020. A matrix similar to the one used in the second meeting was de-
signed, including the strategic goals, objectives and targets laid down by the 
plan, one column to insert potentially affected ES and another to insert com-
ments (Table A3.2, Appendix 3). A table with a coded version of CICES in Por-
tuguese was designed to assist participants when filling-in the matrix. The no-
menclature of codes follows the same rationale as the one in CLC (Table A3.3, 
Appendix 3). Participants could identify aggregated levels of ES affected by the 
plan, for example they could identify the group ‘1.1.1. Biomass’, if they thought 
that all the classes contained therein (1.1.1.1. until 1.1.1.6.) would be affected. 
However, they were asked to try identifying ES at the most disaggregated level 
whenever possible. 
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4.3.2.2 Participatory workshop 
A participatory workshop was designed to collect the views and opinions 
of other groups of stakeholders in the region, in addition to the regional plan-
ning authority (see Section 4.3.2). A pre-workshop questionnaire was designed 
to collect contextual information for each participant, their perceptions of and 
knowledge on ES and their individual opinion on the most important ES in the 
region, having in mind the existing characteristics of the region, regardless of 
existing planning goals. This was similar to the exercise conducted in the first 
meeting with the regional planning authority. Accordingly, the same matrix 
was used for data collection. A pre-test of the questionnaire was conducted to 
assess critical factors such as its clarity, comprehensiveness and acceptability 
(Rea and Parker, 1997). The pre-test was done with a group of people from aca-
demia and practitioners, working on the fields of sustainability strategy devel-
opment and assessment, public participation, SEA and education for sustaina-
ble development. 
The workshop was divided in two halves. The first half consisted of 
presentations by researchers on the topic of ES. The goal was to familiarize par-
ticipants with the concept of ES, its links with spatial planning and some related 
issues (e.g. valuation). This was considered useful to set a minimum common 
knowledge basis among participants and improve the productivity of the inter-
active exercise that would follow. The exercise was conducted in the second 
half of the workshop. Participants were divided in smaller groups. Each group 
was comprised of people belonging to the same stakeholder typology (e.g. a 
group including only people from local authorities). In this way, comparison of 
groups’ results can more clearly reveal different views and opinions from dif-
ferent types of stakeholder. Also, data collection through observation of each 
group’s discussion was not the main aim of the exercise. Each group was asked 
to go through a list of drivers (or driving forces) and identify the corresponding 
ES that could be affected (positively or negatively) in the region (Table A3.4, 
Appendix 3). 
A driver is any natural or human-induced factor that directly or indirectly 
causes a change in an ecosystem (Nelson et al., 2005). Achieving the objectives 
of a plan may trigger such drivers that alter the quality, quantity, and/or spa-
tial distribution of ES (Geneletti, 2011). Drivers were used instead of the plan 
itself (like it was in the focus group) since the plan was a technical proposal, not 
legally enforced, which had two main consequences: (i) participants were not 
necessarily familiarized with the plan; (ii) local authorities were not willing to 
use it for the participatory exercise, because it was not clear if it would be legal-
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ly approved, due to a changing political context, and some local authorities op-
posed several planning options throughout the planning process. Moreover, 
RSPs assume a more strategic character and are less prescriptive than local spa-
tial plans, which means that it is not always so clear how they will translate in 
practice. Drivers can be therefore used to translate planning goals and objec-
tives in order to facilitate participation. The identification of drivers was based 
on the review work by Anastasopoulou et al. (n.d.) and the study by Namaalwa 
et al. (2013), as well as on the RSP itself. Participants could also add drivers that 
they considered relevant in the region. 
The same CICES coded table designed for the focus group (see Section 
4.3.2.1.) was distributed to participants for them to link ES codes with drivers. 
Participants were as well asked to preferably identify the most disaggregated 
level of ES (“Class” in CICES), although they could identify aggregated levels. 
After identifying the ES affected by each driver, each working group was asked 
to identify the three drivers exerting greater effects on ES and the three ES that 
would be more affected, positively or negatively. 
The resulting ES from each group were compiled, together with the most 
selected ES in the individual pre-workshop questionnaire, duplicates were 
merged and the resulting set of ES was hanged on a large pin board. Each par-
ticipant was given three sticker votes that could be distributed as they wished 
across the ES they considered having higher priority. 
 
4.4 Results and discussion 
4.4.1 Focus group meetings with the regional planning authority 
Participants of the focus group meetings had a diverse academic back-
ground (geography, architecture, environmental and civil engineering), held 
different positions within the authority and performed different tasks, includ-
ing compliance analysis of local spatial plans, working on regional observato-
ries/RSPs monitoring or on SEA. Most participants had around 20 years of ex-
perience working in spatial planning. The knowledge of the ES concept was 
evenly distributed among those who knew it slightly well, fairly well, or quite 
well. 
In the beginning of the first meeting there was the need to clarify that in 
the ES concept, “ecosystem” is not necessarily a larger, consolidated area with 
recognized nature conservation value. Other areas provide ES, for example 
parks, avenues, gardens and yards or green roofs and facades (D. Haase et al., 
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2014). There was also the need to explain better the goal of the exercise. This 
was successfully achieved by posing the question: in a scenario of potential loss 
of all ES in the region, if you could choose five ES to keep, which ones would 
you choose? Before filling in the matrix, participants wanted to express by their 
own words what they considered to be the most important features of the re-
gion associated with the supply of ES. They mentioned the notable landscapes 
(cultural service), the historical heritage (cultural service), the aquifer system of 
the Setúbal Peninsula – the biggest one in the Iberian Peninsula (water provi-
sioning service), and finally the Tagus estuary (associated with several services, 
including recreation, aesthetic value). Participants also made several references 
to the Metropolitan Ecological Network, defined by the RSP, as an important 
planning mechanism to ensure the continued provision of ES. 
The ES considered most important by the majority of participants include 
cultivated crops, groundwater for drinking and non-drinking purposes, media-
tion of mass and liquid flows, micro and regional climate regulation, as well as 
intellectual and representative interactions related with cultural heritage and 
entertainment (Table A.3.5, Appendix 3). The three CICES sections of ES, which 
are commonly used to classify ES in other classification schemes (provisioning, 
regulation and maintenance, cultural), are represented by the ES considered 
most important. The most important ES identified by participants using the ma-
trix were coherent with the most notable features of the region associated with 
the supply of ES, which they had previously identified. 
In the second meeting it was possible to identify the LULC classes that 
would be more impacted by the RSP (Table A.3.6, Appendix 3). Most of the 
identified LULC classes are artificial surfaces, like urban fabric or industrial, 
commercial and transport units, corresponding to urban ecosystem types ac-
cording to Maes et al. (2013b). It was also possible to identify LULC classes that 
might change in different directions depending on planning objectives, for ex-
ample some objectives would tend to stabilize agricultural areas, while others 
would decrease them. Although participants were invited to think about ex-
pected changes for the region as a whole, it was difficult for them (especially 
the ones involved in planning at lower scales) not to think about specific areas 
within the region, where changes could occur. This highlights the important 
role of spatial translation of LULC changes, to identify where changes will oc-
cur and spatial trade-offs (Haase and Nuissl, 2010). If one translates the LULC 
classes into ecosystem types (following Maes et al. 2013b), it is also possible to 
observe that the expected effects of the RSP would be focused on urban, 
cropland, grassland and marine inlets and transitional waters types of ecosys-
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tems. On the other hand, participants did not identify any effects on forests and 
semi-natural areas. These areas relate with ecosystem types including wood-
land and forest, (natural) grassland, heathland and shrub, and sparsely vegetat-
ed land (Maes et al., 2013b). LULC classes/ecosystem types can then be related 
with different ES that they can provide (see for example Larondelle et al., 2014 
and Zorrilla-Miras et al., 2014), although that exercise is not further explored in 
this article. Including other stakeholders with different backgrounds (e.g. work-
ing in nature conservation or forestry) in this exercise could result in different 
LULC being identified, which stresses the relevance of stakeholder representa-
tiveness in the planning process in terms of ES prioritization and trade-off anal-
ysis. 
In the third meeting, all responses collected identified a positive effect of 
the RSP’s key objectives on ES (Table A.3.7, Appendix 3). This was not surpris-
ing since the overall goal of the RSP is to promote sustainable regional devel-
opment, which translates in its key objectives. These results support the notion 
that participants have recognized a concern with sustainability across the RSP. 
On the other hand, this could indicate that assessing the effects of spatial plans 
with a more strategic nature (less prescriptive) will need a deeper analysis of 
the plan and a discussion on probable ways through which the plan will unfold 
in the territory. From the point of view of the participatory process, this will 
demand more resources (e.g. time). The kind of results obtained could be used 
to identify potential trade-offs between ES, associated with planning objectives. 
However since only positive effects on ES were identified, it is possible to trace 
planning objectives with synergistic (positive) effects on ES. For example, objec-
tive ‘To diminish pressure on maritime and estuarine margins’ has expected ef-
fects on mass stabilisation and control of erosion rates, as well as on flood pro-
tection. In this kind of analysis, one must consider and look into more detail at 
the possible causality links between ES. In this example, mass stabilisation and 
control of erosion rates would very probably contribute to flood protection. 
Some of the effects identified actually refer more to effects on services provided 
by human systems than by natural systems. For example the objective to elimi-
nate houses with no basic infrastructure were expected to have a positive effect 
on disease control and aesthetic value. This is a reasonable assumption, alt-
hough the effect will be mainly due to infrastructure construction, so it is much 
more related with manufactured capital than with natural capital. This stresses 
the potential need of revisiting the concept of ES during the participatory exer-
cise and also highlights the pertinence of bringing together ES and built space 
in urban regions. There is evidence that people can actually attribute more so-
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cial value to man-made services than to ES in similar participatory exercises 
(see Bryan et al., 2010). 
Participants briefly discussed among themselves the territorial expression 
of each planning objective and consulted the plan document when needed, as 
they were individually filling in the matrix. This provided an opportunity for 
them to exchange knowledge and experiences regarding the implementation of 
planning objectives “on the ground”. They particularly stressed the planning 
objective ‘To invest in urban rehabilitation instead of new construction for 
housing’ as crucial to regional sustainability, since urban growth accompanied 
with loss of population from the inner city areas of Lisbon was regarded as an 
important issue that has not been appropriately addressed in the past (see Sec-
tion 4.3.1). Planning objective ‘To re-orient urban demand to rehabilitation of 
existing urban areas’ also addresses this issue. Re-urbanization and urban re-
newal associated with population decline is a pressing sustainability challenge 
across several cities in Europe and other parts of the world, which has been dis-
cussed in more detail for example for Makiivka in Ukraine, Halle and Leipzig in 
Germany, or Liverpool in England (A. Haase et al., 2014; Nuissl et al., 2008). It is 
an issue in need of further research that demands a careful analysis of the par-
ticular planning context to avoid an ill-founded transfer of ‘best practices’ (A. 
Haase et al., 2014). Participants could not indicate which ES would be affected 
by the strategic objective “To preserve biodiversity”. This is in line with the de-
bate found in literature regarding the relationship between ES and biodiversity 
(e.g. Mace et al., 2012). A short discussion took place and several participants 
expressed that biodiversity would support all ES, which is aligned with a sub-
stantial amount of literature. 
In this research, access to the regional planning authority was achieved 
through one of its officials. According to Yin (2011), this way of gaining access, 
through a “gatekeeper”, can affect the reception of the researcher by other offi-
cials, if they believe that the research study represents the interests of the gate-
keeper. However, a welcoming reception by participants was observed and 
there was no apparent reason to believe that such a limiting situation took 
place. Nevertheless, detecting such situations is not always possible through 
observation during the limited available time for interaction with participants. 
Another known source of bias in focus groups is the phenomenon of ‘group-
think’ due to dominant participants (Janis, 1972). The use of tools for systematic 
data collection from individual participants, as was done in this research, helps 
minimizing this phenomenon. 
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4.4.2 Participatory workshop 
The participatory workshop involved 26 participants, the majority of them 
from local authorities (15 participants from 9 of the 18 municipalities in AML), 
followed by six participants from the national environmental authority and five 
participants from academia. All had higher education and worked on average 
for seven years in spatial planning (though some with no previous experience). 
Six participants had a poor knowledge of the ES concept, seven had a reasona-
ble knowledge, eleven knew the concept well and two knew the concept very 
well. The majority of participants knew reasonably or well the concepts of envi-
ronmental services, natural capital, ecosystem functions, landscape functions 
and green economy. On the other hand, the majority of participants were com-
pletely unaware or knew poorly the Millennium Ecosystem Assessment (MA), 
the Portuguese MA sub-global assessment or the TEEB initiative. All partici-
pants considered either very important or important to integrate the ES concept 
in regional and municipal spatial planning. The majority of participants did not 
know how to rate the degree of integration of the ES concept in the existing re-
gional spatial plan and in the SEA process of the new plan proposal (most of 
these did not know the results of the SEA at all). In terms of the degree of ES 
integration in municipal spatial plans, responses were more distributed and 
there was no observed majority for any response category. The majority of par-
ticipants did not know how to rate the contribution that SEA processes had 
been giving to the integration of the ES concept in municipal spatial plans of the 
region. Responses to the same question but related to the municipality in which 
participants worked were more distributed, still with 12 participants that did 
not know how to rate it. 
Either provisioning or regulating services were the main ES identified as 
the most relevant in LMA, individually through the pre-workshop question-
naire and considering ES supply (regardless of planning goals). Water was a 
very relevant provisioning ES and mediation of flows, together with climate 
regulation were very relevant regulating ES (Table A.3.8, Appendix 3). 
‘Water consumption’ was the driver that most groups (5 out of 6) identi-
fied as bearing potentially greater effects on ES. Three groups, all from local au-
thorities, identified ‘expansion of urban green space’ also as an important driv-
er (with potential positive effects on ES). Water consumption and urban green 
space are related to the demand of essential ES in urban contexts and there are 
evidences that current demand could be substantially optimized for an en-
hanced human wellbeing, at least in Europe (Rodríguez-Rodríguez et al., 2015). 
Urban green space also fits within the concept of green infrastructure, which is 
Integration of ecosystem services in spatial planning: a mixed methods approach 
 95 
considered to play a major role in ES provision (Maes et al., 2015), as recognized 
by the EU-wide strategy on Green Infrastructure (European Commission, 
2013b). Drivers selected by two groups include ‘urbanization of coastal, estua-
rine and fluvial margins’, ‘territorial fragmentation’, ‘total energy consumption’ 
and ‘passenger transport in own transportation’. In these cases, the two groups 
were either a local authority and the national authority or a local authority and 
academics. 
With the exception of ES ‘hydrological cycle and water flow maintenance’, 
there was no convergence in the ES identified as most relevant by each group 
(Table A.3.9, Appendix 3). However, the final voting by all participants of the 
results of each group and of the pre-workshop questionnaire clearly converged 
on the services of superficial and ground water for drinking (with groundwater 
gathering more votes), followed by mediation of liquid flows (Table A.3.10, 
Appendix 3). The ES class ‘hydrological cycle and water flow maintenance’ (in-
cluded in ES group mediation of liquid flows) was actually the only item to get 
votes from all types of stakeholder, which is coherent with the previous results 
of each working group. These results stress the important role of water as an 
issue for the management of ES in the region. They are also consistent with the 
most relevant driver identified by most of the groups. The CICES division 
‘Maintenance of physical, chemical, biological conditions’, especially focusing 
on the group ‘Atmospheric composition and climate regulation’ and the class 
‘Global climate regulation by reduction of greenhouse gas concentrations’ also 
concentrated many votes.  
 
4.4.3 Integrated analysis 
The regional ES considered more relevant by the focus group and by par-
ticipants of the workshop, considering the existing features of the region re-
gardless of planning goals, showed high similarity. In both cases, services relat-
ed with ‘water’, ‘mediation of flows’ and ‘maintenance of atmospheric composi-
tion and climate regulation’ were considered important. This shows an agree-
ment at general level on the main ES provided in the region, which was not 
necessarily expected at start, given the different interests and influences of the 
stakeholder groups (see Section 4.3.2, see also García-Nieto et al., 2015). Still 
there were more subtle differences. Regarding water, the regional planning au-
thority focused more on groundwater and workshop participants on surface 
water. Within the ES group ‘atmospheric composition and climate regulation’, 
workshop participants included the ‘global climate regulation by reduction of 
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greenhouse gas concentrations’ as an important ES class, while the regional 
planning authority focused on the ‘micro and regional climate regulation’. Ad-
ditionally, the regional planning authority identified ‘intellectual and repre-
sentative interactions’ (related to cultural heritage and entertainment) as im-
portant cultural ES in the region, whereas workshop participants did not in-
clude any cultural ES in the most important ones. As pointed out by Chan et al. 
(2012), cultural ES have been under-represented in existing ES efforts, mainly 
due to the focus on economic valuation and the fact that some ES are especially 
difficult and contentious to value in monetary terms. Also ‘cultivated crops’ 
was consensually considered important by participants from the regional plan-
ning authority but was not identified by workshop participants. These results 
show a higher preference for provisioning and regulating services than for cul-
tural services, which is aligned with the preferences of human societies for ES 
according to Rodríguez et al. (2006). Figure 4.5 illustrates the different priorities 
of each stakeholder group, which can be best identified through the results of 
the first focus group meeting with the regional authority and of the working 
groups in the participatory workshop (detailed results in Appendix 3). It was 
also possible to identify the ES deemed to have higher priority both by focus 
group and workshop participants, as well as the associated planning objectives 
or drivers that participants highlighted (Table 4.1). 
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Figure 4.5 – Most important ES for each stakeholder group, referring to results from the first 
focus group meeting with the regional authority and from the working groups in the partici-
patory workshop. CICES levels of Section, Division and Group are shown. 
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Table 4.1 – Relationships between priority ecosystem services, planning objectives and driv-
ers. 
Ecosystem service Planning objectives (P) / Drivers (D) Effect 
Water provisioning 
(P) To ensure the quality of the Tejo/Sado aqui-
fer + 
(P) To preserve water quality and improve sup-
ply efficiency + 
(P) To improve efficiency in water consumption + 
(D) Water consumption - 
Mediation of flows 
(P) To diminish pressure on maritime and estua-
rine margins + 
(P) To reduce population exposure to natural, 
technological and environmental risks + 
(P) Environmental reclaiming of contaminated 
soils + 
(D) Urbanization of coastal, estuarine and fluvial 
margins - 
Maintenance of atmos-
pheric composition and 
climate regulation 
(P) To improve the articulation of policies, plan-
ning and management of mobility + 
(P) To support intra-regional mobility + 
(P) To increase collective use and green spaces + 
(P) To preserve soils with more agricultural and 
forest value + 
(P) To reduce emission of atmospheric pollutants + 
(P) To increase energy efficiency of transport  + 
(P) To integrate soft modes in trips + 
(D) Expansion of urban green space + 
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Observation of, and feedback from participants, especially in the work-
shop, pointed to difficulties in working with the CICES table, since it can be too 
technical. As stressed by Maes et al. (2013b) and Koschke et al. (2014), each clas-
sification has its own advantages and disadvantages due to the specific context 
within which they were developed, so there is no ES classification system that is 
totally consistent and can be commonly applied, revealing the distinct need for 
refinements in practical applications. For the context of this research it can be 
argued that the use of ES classification systems that are not so technical as CIC-
ES could facilitate the participatory process. An example could be the MA clas-
sification system, although in a study by Koschke et al. (2012), ES based on the 
MA were not fully understood by regional planning actors and had to be 
adapted. This issue will be even more crucial for processes involving other 
types of stakeholders, for example not working with environmental issues or 
with lower education levels than the ones who participated in this research. On 
the other hand, the CICES table allows flexibility in the sense that stakeholders 
can refer to very specific ES (at the class level) or to more general ES. This can 
potentially provide a good common basis for participation by stakeholders 
holding different types and levels of knowledge. However, it increases the 
complexity of data analysis. On a more abstract level, observation of and feed-
back from participants suggest that the ES concept, which was explicitly ex-
plained to stakeholders before the participatory exercises, was mostly accepted 
and understood, similar to the findings by Koschke et al. (2014), although as 
they stress, understanding of the concept also varies between stakeholder 
groups and educational level. 
In this research the participatory approach was tested mainly for demon-
stration and exploratory purposes. The choice of a more restricted group of 
stakeholder types for participation also took into account that stakeholders are 
included when there are good and prudent reasons to do so, but not when their 
involvement is impractical, unnecessary or imprudent (Bryson, 2004). Still, it 
showed differences according to stakeholder groups (e.g. regarding the im-
portance given to cultural ES) and can be useful to identify stakeholders' inter-
ests related with ES. These results contrast with findings from a similar study 
by Cárcamo et al. (2014), who observed few significant differences among dif-
ferent stakeholder groups when prioritizing ES and associated threats. We 
acknowledge that involving different people or types of stakeholders in the 
process could yield different results, with other ES being selected or not being 
possible to clearly identify preferences of certain ES over others (see Hauck et 
al., 2013a). For example, the results of this research represent a group of people 
with higher educational level and therefore do not reflect the views and opin-
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ions of people with other educational levels. Although the participatory ap-
proach can limit manipulation of the public process by single-interest groups, it 
cannot eliminate that possibility without careful attention to the composition of 
the participant group and strong public engagement in the process, as Granek 
et al. (2010) stress. Therefore an implementation of the approach in a real plan-
ning context would benefit from a broader representativeness of the stakehold-
ers involved. This is in line with Chan et al. (2012) who recommend an ap-
proach of iteratively involving local experts and then other stakeholders while 
gradually defining the study on the basis of researcher and stakeholder needs 
or limitations. The stakeholder analysis for this can be conducted with the ac-
tive participation of the stakeholders themselves (Reed et al., 2009). The goal 
however would not be statistical representation considering that, in a frame of 
deliberative democratic theory, citizens are viewed as deeply embedded in so-
ciety, hence the approach does not require (and is in most cases not suitable for) 
statistical representation (Lienhoop et al., 2015). A related topic in need of fur-
ther research is the potential weighting of stakeholder responses to deal with 
sample representativeness and non-response bias of participatory processes 
(Brown et al., 2015). 
On the other hand, results of such a participatory process will benefit from 
a cross-analysis of the contents of the spatial plan and the specific features of 
the region under study. This is in agreement with Menzel and Teng (2010) who 
recommend that first stakeholders are asked to identify important ES and then 
that information is merged with biophysical data, as the basis for identification 
of ES. But it goes one step further by including also the dispositions of spatial 
plans so that results are relevant for the planning context. It should be noted 
that gaps and tensions between subjective stakeholder information and more 
objective information can occur (see Aretano et al., 2013; Castro et al., 2014; 
Faehnle et al., 2014; Fitzsimons et al., 2012). Regional planners are faced with 
the challenge to integrate and institutionalize the consideration of social values 
together with more traditional biophysical and economic information in plan-
ning (Bryan et al., 2010; Ryan, 2011). The interplay between those different 
types of information constitutes a topic in need of further research, especially in 
a planning context. 
The approach developed in this research has several benefits. It allows de-
ciding which features (ES) to focus on in resource management, which accord-
ing to Weber and Ringold (2015) is a significant accomplishment given the nu-
merous possibilities. The transdisciplinary nature of the approach also helped 
improve the knowledge on the research needs of different stakeholders from 
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the LMA, namely in identifying ES that research can primarily target. In any 
given ES assessment, the approach helps framing appropriate scientific ques-
tions, improve the quality of analytical outputs and increase the likelihood that 
results are salient and accessible to stakeholders and policymakers (Rosenthal 
et al., 2014). Other benefits included increasing stakeholders' awareness and 
drawing upon the insights and expertise of different actors, which are tangible 
benefits identified by Podestá et al. (2013) from a collaborative research per-
spective. 
Deliberative methods are usually faced with problems, for example of rep-
resentativeness or communication (see Spash, 2007). Time was a limiting factor 
for the quality of the results of this research. Having more time available seems 
to be a major asset to deal with the challenges of stakeholder engagement in ES 
studies, which have more to do with such practical aspects than with ES related 
ones (Koschke et al., 2014). To expand the lessons one can take from the partici-
patory approach, further work could be developed to collect feedback from par-
ticipants on the participatory process itself in a structured way. As Koschke et 
al. (2014) stress, this should be a focal aspect in ES studies to better assess their 
success. For that matter, another exercise could be comparing the results of the 
participatory process with monitoring data on how plan implementation and 
regional ES are developing over time. 
Table 4.2 summarizes the main strengths and weaknesses of the approach, 
previously discussed. The approach presented here can be adapted for applica-
tion in different natural resource management and planning contexts (not only 
spatial planning), whenever ES have to be considered in decision making. This 
is provided that minimum governance conditions exist, like freedom of speech. 
Acknowledging that context plays a major role, to apply the approach generi-
cally it is important to be able to: (i) identify different viewpoints and percep-
tions on the situation at stake; (ii) identify different interests and influence 
power, as well as power relations of and between stakeholders (see Figure 4.3); 
(iii) identify the links with relevant policies or plans and processes of making 
them; (iv) assess features that influence the suitability of participatory tech-
niques and ways of applying them (e.g. self-completion questionnaire versus 
face to face interview according to stakeholders' literacy levels). In Europe, 
there are several common values and views, or even guidelines for given poli-
cies (e.g. environmental), that are shared by the different countries. Many initia-
tives have contributed and still contribute to this (e.g. the INTERREG program). 
In this sense, the European context is probably one good case where more simi-
lar conditions exist to apply the approach. However, many other initiatives 
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aiming at promoting sustainability and enhancing governance take place 
worldwide (e.g. nrg4SD – Network of Regional Governments for Sustainable 
Development or ICLEI – Local Governments for Sustainability). Such initiatives 
show that it is possible to pursue common goals or to use similar approaches in 
very different contexts, including developed and developing countries. Incor-
porating general best practice guidelines for stakeholder participation (see for 
example Reed, 2008) can support a successful application of the approach pre-
sented in this article in other contexts, thereby fostering cross-contextual and 
cross-cultural learning. 
 
Table 4.2 – Main strengths and weaknesses of the participatory approach explored in this 
research. 
Strengths 
- Combination of participatory techniques 
- Link to drivers of change and plan-
ning/conservation goals 
- ES concept explicitly explained by re-
search team and a common understand-
ing accepted by all stakeholders 
- Use of a flexible ES classification (CICES) 
Weaknesses 
- Limited number of stakeholder 
types/responsibilities 
- Lack of experience of the involved stake-
holders in dealing with the ES concept 
complexities 
- Lack of previous experiences/cases that 
could be used as a starting point  
- Technical complexity of CICES (for 
stakeholder participation and for data 
analysis) 
- Feedback on the process itself not collect-
ed in structured way 
 
4.5 Conclusions 
ES are usually selected based on availability of data, relevance to a study 
area, interests of the team conducting the assessment, or abundance of infor-
mation in other ES assessments. A selection of ES driven by decision-making 
needs and especially by stakeholders’ opinions, perceptions, values and needs 
is much scarcer. 
In this research, a participatory approach was developed and explored to 
identify priority ES in a spatial planning context of the Lisbon Metropolitan Ar-
ea. The approach allows working with stakeholders holding different levels of 
knowledge on the spatial plan and on ES. This was mainly achieved by using 
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different stakeholder engagement techniques, by translating the plan’s disposi-
tions into drivers of potential ES change and by using the CICES classification 
system as a support to engage in a dialogue with stakeholders. The approach 
can be used as a guiding framework for stakeholder engagement in ES-focused 
planning processes. It can also be used for a scoping process, within a SEA, or 
for an initial/rapid ES assessment, where the goal could be to conduct a ‘quick 
and dirty’ assessment that can be further expanded. Nevertheless, this might 
not always be the goal, so it depends on the scope and goals of any given pro-
cess or initiative. Through the approach one can identify potential mismatches 
between which ES are considered more important and which ES will likely be 
more affected by spatial plans (according to stakeholders). This information can 
support the definition of planning priorities. 
Although the approach was tested mainly for demonstration and explora-
tory purposes, it was possible to identify differences in ES prioritization across 
different stakeholder groups, while at the same time identifying a group of re-
gional ES that the majority of participants considered as priority. Water provi-
sioning, mediation of flows and maintenance of atmospheric composition and 
climate regulation were the ES considered to have higher priority. For partici-
pants from the regional planning authority, intellectual and representative in-
teractions related to cultural heritage and entertainment, as well as cultivated 
crops were also important ES in the region. It was also possible to establish 
links between planning goals/drivers and possible effects on regional ES, high-
lighting the potential of the approach to be used in a spatial planning process. 
Additionally, a series of advantages and drawbacks of the approach were iden-
tified. For a practical implementation of the approach in a real planning context, 
it is recommended that a broad range of types of stakeholders are involved, 
representing the different values, interests, opinions and perceptions in relation 
with ES in a given territory. It is also recommended that the outcomes of the 
participatory approach are complemented with an analysis of the spatial plans 
themselves (or existing planning proposals) and of biophysical features of the 
planning area, to support a more informed selection of ES. Adequate resources 
should be in place to implement these recommendations. Further research is 
needed on the way information from these different sources can be combined to 
inform planning. Another related research challenge is to identify which partic-
ipatory techniques (e.g. participatory mapping) work best, considering for ex-
ample the needs of different kinds of stakeholders or the planning stages, as 
well as how to integrate the resulting data. 
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Participatory processes are context-specific, particularly in spatial plan-
ning. Therefore it is not linear to define approaches or conceptual frameworks 
that will work everywhere and in different planning contexts. However, it is 
possible to draw lessons from a case-specific empirical experience that can help 
in other situations and can build-up a sufficient body of evidence to advance 
the development of such approaches and conceptual frameworks. This research 
attempted to provide such a contribution. 
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5 Pathways of demographic and urban  
development and their effects on land take 
and ecosystem services: The case of Lisbon 
Metropolitan Area, Portugal9 
Abstract 
Land use and land cover (LULC) changes, particularly land take by urban-
ization, can jeopardize ecosystems and their capacity to provide humans with 
numerous benefits, known as ecosystem services (ES). A better understanding 
of the connections between land take, changes in complex LULC patterns and 
ES is still needed, especially forward-looking analyses that can support spatial 
planning, in face of targets like “no net land take” as set in Europe. The aim of 
this research is to explore how different scenarios of demographic and urban 
development patterns translate into land take and what are the consequences 
for ES supply. Using the Lisbon Metropolitan Area (LMA) in Portugal as case 
study, four contrasting scenarios for 2030 were developed, covering major de-
terminants of land take (with a focus on residential development) and priority 
ES for the LMA, dealing with climate regulation, recreation and food produc-
tion. Our findings suggest that the effects of urban development on land take 
                                                
9 Mascarenhas, A., Haase, D., Ramos, T.B., Santos, R. Pathways of demographic and ur-
ban development and their effects on land take and ecosystem services: The case of Lisbon Met-
ropolitan Area, Portugal (submitted). 
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are positive for a “compact city” and negative for an “urban sprawl” pattern, 
even for opposite demographic developments. However, each pattern can have 
both positive and negative effects on ES supply. We discuss the findings’ impli-
cations for debates around the “compact city” ideal. We argue that the way 
land take is defined, together with the features of the LULC data used, has an 
impact on this kind of assessments. For further research, we suggest exploring 
the approach with different stakeholders to gather their insights, adopting more 
extreme scenario assumptions.  
 
5.1 Introduction 
Human activities are transforming the terrestrial environment at unparal-
leled rates and scales, with the conversion of land to urban uses being one of 
the most irreversible human impacts on the global biosphere (Seto et al., 2011). 
These changes can undermine ecosystems’ capacity to provide people with 
benefits – known as ecosystem services (MA, 2005a) – like sustaining food pro-
duction, maintaining freshwater and forest resources, regulating climate and air 
quality, or ameliorating infectious diseases (Foley et al., 2005). With worldwide 
population and urban areas growing, future urbanization is unprecedented 
(Ahern et al., 2014).  
The concept of land take underlies such global challenges (Valerio et al., 
2015). It can be defined generally as the loss of undeveloped land to human-
developed land, or more specifically as the loss of agricultural, forest and other 
semi-natural and natural land to urban and other artificial land development 
(UWE Bristol, 2016), similarly to the definition of land consumption (Nuissl and 
Siedentop, 2013). This includes areas sealed by construction and urban infra-
structure, as well as urban green areas and sports and leisure facilities (EEA 
and JRC, 2006). Urban land expansion is generally growing at faster rates than 
urban population, suggesting that urban growth is becoming more dispersed 
than compact (Decoville and Schneider, 2015; Seto et al., 2011). Hence, a much 
faster relative increase in land take than that of demographic growth has been 
observed in different regions of the world, like in Europe (BIO by Deloitte, 2014; 
Decoville and Schneider, 2015) where land take can even occur under declining 
population (Haase et al., 2013; Kasanko et al., 2006). These mismatches have 
been associated with decreasing household size and increasing residential land 
take per capita (Haase et al., 2013; UWE Bristol, 2016). However, forecasting fu-
ture land take remains a scientific challenge, since there is no grand theory of 
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urban development, from which an explanatory model of land consumption 
can be deduced (Nuissl and Siedentop, 2013).  
At the same time, the interactions between urban development patterns 
and ecosystem dynamics, are still poorly understood (Alberti, 2005; Gómez-
Baggethun et al., 2013). This has motivated research linking ES with “urbaniza-
tion” or “land consumption”, terms often used to express the same phenome-
non as land take. Different urban development patterns have been found to car-
ry different consequences for ES supply and demand in Britain (Eigenbrod et 
al., 2011). However, a cross-analysis of four European cities found no uniform 
urban spatial pattern of ES provisioning that can serve as a generic model for 
cities (Larondelle and Haase, 2013). Future scenarios implying less soil sealing 
for the Stockholm metropolitan area were associated with higher supply of 
some, but not all ES, with inconclusive results for others (Kain et al., 2016). The 
impact of land take on ES can vary depending not only on the magnitude of 
land take, but also on the type of areas taken (Sallustio et al., 2015). Considera-
ble gaps still need to be addressed to better understand the connections be-
tween land take, changes in complex LULC patterns and ES, especially for-
ward-looking analyses that can support spatial planning (Kain et al., 2016).  
The aim of this research is to explore how different scenarios of demo-
graphic and urban development patterns translate into land take and what are 
the consequences for ES supply. The Lisbon Metropolitan Area (LMA) in Por-
tugal, southwestern Europe, is used as case study to support the analysis con-
ducted (Section 5.2.1). Through a newly designed methodological approach 
covering major determinants of land take and priority ES for the LMA (Section 
5.2.2), we show the consequences of each scenario for land take and ES supply 
(Section 5.3). The implications of our findings, strengths and limitations of the 
approach, as well as recommendations for further research, are discussed in 
Section 5.4. Main findings, summarized in Section 5.5, underline the positive 
effects that a “compact city” pattern of urban development can have on land 
take, in contrast with the negative effects of an “urban sprawl” pattern, even for 
opposite demographic developments. However, each urban development pat-
tern can have both positive and negative effects on ES supply. 
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5.2 Methods 
5.2.1 Study area – Lisbon Metropolitan Area 
The LMA is located in Portugal (Figure 5.1), integrated in the overarching 
policy framework of the European Union (EU), which has the policy goal of: 
"By 2020, EU policies take into account their direct and indirect impact on land 
use in the EU and globally, and the rate of land take is on track with an aim to 
achieve no net land take by 2050" (European Commission, 2011c). The term “net 
land take” remains, however, a relatively new concept at EU level, emerging in 
the context of the “no net loss” approach advocated by the EU Biodiversity 
Strategy to 2020 (BIO by Deloitte, 2014). Six countries of the EU have already set 
quantitative objectives for limiting land take, but in very different ways 
(Decoville and Schneider, 2015) illustrating the challenges of putting the land 
take concept into practice. An overall land take target also needs regionally spe-
cific policy options for dealing with demographic and land use change (UWE 
Bristol, 2016). Additionally, it has been suggested to complement the net land 
take indicator in order to aim at no net loss of ecosystem services (ES) due to 
land take by 2050 (BIO by Deloitte, 2014). Hence this is a complex policy issue 
demanding more evidence to support spatial planning. The LMA provides a 
relevant case study considering that a) in Europe most coastal regions and al-
most all large urban agglomerations are affected by soil sealing, and b) the Por-
tuguese coast is among the very few regions in Europe affected by both rapid 
land take and high sealing rates (Prokop et al., 2011), which has higher potential 
to compromise ES supply.  
The LMA has an area of 3,015 km2, a maximum length of 73 km North-
South and 88 km East-West, with a coastline stretching 320 km and the maxi-
mum altitude reaching 528 m (INE, 2016a). It encompasses 18 municipalities 
including the country’s capital Lisbon and is the third largest urban region in 
the Iberian Peninsula, after Madrid and Barcelona. Although representing ca. 
3% of the total area of Portugal, it hosts over a fourth of the country’s popula-
tion (about 2.8 million inhabitants) and it concentrates 40% of the national GDP 
(Campo, 2009). The LULC of the LMA (Figure 5.1) reveals a mosaic of urban ar-
eas (mainly concentrated around the Tagus estuary and the city of Lisbon), ag-
ricultural, as well as natural and semi-natural areas. About 15% of the region is 
covered by areas protected for nature conservation, which are the main compo-
nents of a Metropolitan Ecological Network (MEN), established by the regional 
spatial plan (CCDR-LVT, 2004). 
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Figure 5.1 – Lisbon Metropolitan Area’s location in the European context, land use / land 
cover in 2012 and nature conservation areas (Sources: Natural Earth; Urban Atlas; ICNF). 
 
Over the last four decades the LMA transitioned from a radial concentric 
metropolis (1960s-1980s), with Lisbon as major employment centre, to a poly-
centric metropolis (1990s-2000s) characterized by the fragmentation of its eco-
nomic, urban, natural and social dimensions. Urban sprawl has taken place in 
association with transportation infrastructure development (Campo, 2009). The 
region has been undergoing a suburbanization process and households have 
been growing at considerably higher rates than population, with associated 
growth in the number of empty houses. In the last few decades, housing poli-
cies in Portugal have pulled away investment in rehabilitation of older build-
ings (IHRU, 2015). While population growth can be a strong predictor of land-
use evolution (Padeiro, 2016), social and demographic changes and recent eco-
nomic dynamics are believed to be changing the patterns of housing demand 
and families’ residential strategies, for example decreasing average household 
size and home ownership (Pinto, 2012). A considerable amount of urban devel-
opment has been achieved in transgression of municipal spatial plans, often in-
side protected areas (Padeiro, 2016). These plans are the ones with direct influ-
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ence on urban development, but they should follow strategic guidelines laid 
down by regional spatial plans. The LMA might also be the only Portuguese 
region with decreasing forest area in the future (Santos et al., 2015). 
The demographic and urban development observed in the region, as well 
as the variety of LULC, ranging from major urban areas to natural areas worthy 
of conservation status, reveal the relevance of land take and ES for regional 
planning in the LMA.  
 
5.2.2 Methodological approach 
To answer the exploratory question of how could land take occur in the 
future and what are the consequences for ES supply, scenarios were developed, 
structured around two axes of uncertainty, reflecting possible demographic and 
urban pattern development pathways (Figure 5.2). This is the most commonly 
used method for the construction of scenario logics in environmental change 
assessment (Rounsevell and Metzger, 2010). One axis represents a continuum 
between population decline and population growth, while the other axis repre-
sents a continuum between a sprawled and a compact pattern of urban devel-
opment. These axes were chosen since: (i) land use change is strongly driven by 
population growth and urbanization processes, which result in increasing de-
mand for natural resources, as well as space for housing and economic activities 
(Lauf et al., 2016); (ii) regional planning guidelines for the LMA aim at tackling 
urban sprawl while attracting residents; (iii) stakeholders consider urban re-
generation, as opposed to new urban developments on non-urban land, a high-
ly relevant planning goal (Mascarenhas et al., 2016). A time horizon until 2030 
was adopted, coincident with the 2030 Agenda for Sustainable Development, 
with which the New Urban Agenda (HABITAT III, 2016) is closely aligned. 
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Figure 5.2 – Scenario matrix structured around two axes of uncertainty reflecting possible 
demographic and urban pattern development pathways. 
 
For each quadrant in Figure 5.2 a storyline (Rounsevell and Metzger, 2010) 
was developed (Appendix 4) and translated into quantitative assumptions. A 
set of determinants commonly used to explain land use change (Nuissl and 
Siedentop, 2013) was considered (Table 5.1). Future population change was es-
timated through simple forecasts for 2030, by adjusting a regression model to 
decadal census data from 1960 to 2011. The observed trend (increasing popula-
tion) was assumed for scenarios B and D; the opposite was assumed for scenar-
ios A and C. No limit was imposed for population change. For LULC changes 
the focus was on artificial areas, taking residential development as main driver 
of change, together with household features, which are crucial for assessing fu-
ture land consumption in urban areas (Haase et al., 2013). Urban Atlas 2012 
(European Commission, 2016) for the functional urban areas of Lisbon and Se-
túbal (together making up the LMA) was used as baseline spatial dataset. In 
scenarios A and B, housing supply is demand-dependent, being a function of 
the change in population and household features. In scenario C, housing supply 
is demand-independent assuming a reduction in household size, increasing 
floor space area and real estate speculation. In scenario D, housing supply is 
partially demand-dependent, combining the other scenarios’ assumptions. 
Changes in artificial areas dependent on population change were calculated as: 
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∆! = ∆!!×! "!!!×!!"!×!!!!!×! 1− ! !×!! 
Equation 1 
Where: 
∆A – Change in artificial areas  
∆P – Change in population 
HS – Household size 
FS – Floor-space area 
F – Number of floors 
R – Rehabilitation rate 
α – Empirical factor  
 
Values for household size (HS) and average floor-space area (FS) were de-
rived from observed values in 2011 or in the previous two decades, depending 
on the scenario. The number of floors per building (F) was kept constant as in 
2011 for the sake of results’ interpretation. For rehabilitation rate (R) – the pro-
portion of rehabilitated relative to new dwellings – the 33% target for 2031 set 
out by the Portuguese Housing Strategy (IHRU, 2015) was assumed. Given that 
other urban land uses (e.g. commercial units) change along with residential are-
as (Kasanko et al., 2006), an empirical factor (α) was derived from the LMA-
specific relationship between the Urban Atlas class “urban fabric” and the re-
maining artificial areas.  
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Table 5.1 – Description / quantification of scenario assumptions. 
Determinants [units] 
Scenario A 
“Re-naturing” 
Scenario B 
“As 
planned” 
Scenario C 
“Dumb  
decline” 
Scenario D 
“Sprawling 
growth” 
Aspatial 
Population change (∆!) 
[%; inhabitants] 
-7.5%  
(-211,534 ) 
+7.5% 
(+211,534) 
-7.5%  
(-211,534) 
+7.5% 
(+211,534) 
Housing supply [%] 
Demand-dependent 
 
Demand-
independent 
(+6% per  
decade1) 
Partially  
demand-
dependent 
(+6% per 
decade + 
new  
demand) 
Average household size 
(!") [inhabit-
ants/household] 
3 Not applicable 2 
Average floor-space 
area (!") [m2] 96.33 107.4 
Average floors per 
building (!) [floors] 2.46 
Rehabilitation (!) 
[dimensionless] 
Not applicable 0.33 0 
Empirical factor (!) 
[dimensionless] 
1.5 
Spatial 
Distance to main roads 
[m] 
No effect 
Changes allowed in 500 m 
buffer 
Distance to already ex-
isting urban areas [km] 
Re-naturing 
outside 2 km 
buffer has 2nd 
highest priority 
New artificial 
surfaces allowed 
in 2 km buffer 
No effect 
Land use regulations 
Re-naturing in 
MEN has high-
est priority 
No new artificial 
surfaces allowed 
in MEN 
New artificial surfaces  
allowed in MEN 
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Table 5.1 (continued). 
Determinants [units] 
Scenario A 
“Re-naturing” 
Scenario B 
“As planned” 
Scenario C 
“Dumb de-
cline” 
Scenario D 
“Sprawling 
growth” 
Conversion rules 
Re-naturing 
(conversion to 
“Forest”) occurs 
preferably: 
1st in “Land 
without current 
use” 
2nd in “Discon-
tinuous urban 
fabric” with 
increasing seal-
ing rate 
New artificial 
surfaces are 
built on exist-
ing “Discon-
tinuous urban 
fabric” by 
conversion to 
“Continuous 
urban fabric 
(S.L. > 80%)” 
with decreas-
ing sealing 
rate prefer-
ence 
New artificial surfaces take 
the form of “Discontinuous 
medium density urban fabric 
(S.L. 30% - 50%)” 
1 Extrapolation of past four decades’ trend. 
 
For distance to main roads, the LMA’s road network was extracted from 
Urban Atlas. After testing different distances, a 250-meter buffer was consid-
ered to plausibly reflect urban sprawl along roads (covering 99.7% of existing 
discontinuous urban fabric), while leaving space for land take (covering 90.4% 
of greenfield areas). A buffer of 2 km was adopted for distance to already exist-
ing urban areas, recommended as the horizon of perception, a concept used to 
analyse urban sprawl (EEA and FOEN, 2016). In scenario A, re-naturing (con-
version to forest) in “Land without current use” had the highest preference, re-
flecting a common rational planning option, as those areas have lower oppor-
tunity costs than many others in urban areas (McDonald, 2015). Areas of “dis-
continuous urban fabric” with increasing sealing rate (S.L.) follow in the con-
version rules’ hierarchy, translating a “compact city” paradigm where the most 
dispersed areas are tackled first. Conversely, in scenario B new artificial areas 
are built on existing “discontinuous urban fabric” with a decreasing sealing rate 
preference, to maximize densification opportunities. For scenarios C and D, it 
was assumed that land take would occur through conversion to discontinuous 
medium density urban fabric.  
Observing spatial and conversion rules, the spatial allocation of LULC 
changes for each scenario followed the technical approach by Larondelle et al. 
Integration of ecosystem services in spatial planning: a mixed methods approach 
 115 
(2016), which allocates spatial transitions randomly to polygons of given LULC 
classes, while considering zoning rules, using statistics and GIS software (in this 
research, Microsoft Excel 2011 and ArcGIS 10.3). Given that whole polygons 
change, the changed area can be higher than the one calculated in previous 
steps. For scenarios B, C and D, the average sealing rates of discontinuous ur-
ban fabric were taken into consideration when calculating the final areas to be 
converted (e.g. if average sealing rate for new artificial areas is 40%, the area re-
sulting from Eq. 1 is multiplied by 1.6 to account for the remaining 60% of area 
needed for land take). 
The LULC changes of each scenario were translated into changes in ES po-
tential supply, defined as the ecosystem biophysical capacity to supply services 
(Bastian et al., 2012). The analysis focused on “maintenance of atmospheric 
composition and climate regulation” (henceforth “climate regulation”), “physi-
cal and experiential interactions” and “cultivated crops”, considered most im-
portant for the LMA in a previous participatory exercise (Mascarenhas et al., 
2016) and  covering regulation, cultural and provisioning ES. We follow the 
Common International Classification of Ecosystem Services (CICES; Haines-
Young and Potschin, 2010a). Proxy indicators to assess ES were developed as it 
is common in ES studies (Maes et al., 2016). 
”Climate regulation” was estimated through:  
• Surface emissivity and f-evapotranspiration, calculated according to 
Schwarz et al. (2011). To derive a case study-specific lookup table, 
for emissivity CORINE Land Cover 2000 and Landsat 7 ETM+ data 
(band 6 low gain, spatial resolution of 60 x 60 m, from a scene re-
trieved on 24 June 2000, within the retrieval period of satellite im-
ages to derive CLC 2000), both covering the study area, were used. 
For f-evapotranspiration, data were used for available water capaci-
ty (Ballabio et al., 2016) and age stand (national data for period 
1997-1998; European Commission, 1997). A mean value of 0.077 
(expressed as volume fraction) for available water capacity and 26 
years for age stand were calculated and used as assumptions for the 
LMA.  
• Above-ground carbon storage, based on values from an empirical 
study carried out by Chaparro and Terradas (2009) for Barcelona, 
one of the few existing studies of that kind in Europe, with the most 
similar climate to the LMA – Mediterranean warm temperate with 
dry summer (Strohbach and Haase, 2012).  For LULC classes not 
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covered by that study, values by Gibbs (2006) were used. Appendix 
5 shows the lookup table for the three indicators. 
 
Recreation potential (amount of natural recreational areas and their prox-
imity to urban areas) was used as indicator of “Physical and experiential inter-
actions”. The Urban Atlas classes considered natural recreational areas were 
“natural and semi-natural areas”, “wetlands” and “water”. “Artificial non-
agricultural vegetated areas” (comprising “green urban areas” and “sports and 
leisure facilities”) were not included (see land take definition in Section 5.1). We 
assumed that potential recreation provision is inversely proportional to proxim-
ity of recreational areas to urban areas (Paracchini et al., 2014), to reflect the 
negative effect of human pressure. Proximity was assessed through the per-
centage of artificial areas within a 500-meter buffer around natural recreational 
areas. The features of the LMA guided the choice of that distance, although it is 
the same distance used in similar studies and by cities like Berlin or across the 
Netherlands to set targets on access to urban green space (Kabisch et al., 2016). 
The amount of artificial areas within protected areas was also analysed, since 
high potential recreation provision is mostly typical of protected areas 
(Paracchini et al., 2014). 
 “Cultivated crops” was assessed through a food production potential in-
dicator: the amount of areas suitable for food production (LULC class “agricul-
tural areas”, comprising “arable land / annual crops”, “permanent crops”, 
“pastures”, “complex and mixed cultivation” and “orchards”). Agricultural 
land is an important proxy for mapping food provision (Egoh et al., 2012) and 
urbanization can imply considerable loss of agricultural areas (Kasanko et al., 
2006). 
 
5.3 Results 
The main results obtained show the effects of demographic and urban pat-
tern development pathways on land take and ES. They first reveal how de-
mand-dependency of housing supply, household features and urban rehabilita-
tion policies effect changes in residential land area, linked to demographic 
changes. Although in scenarios A and C population declines by 211,534 inhab-
itants, scenario A resulted in 276 ha of residential land area no longer needed, 
while in scenario C, 23 ha of residential land area are needed. Similarly, scenar-
ios B and D assume the same population increase but scenario D requires 300 
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ha more residential land area than scenario B (Figure 5.3). This is because in 
scenarios A and B housing supply is strictly dependent on demand, average 
household size is bigger, average floor space is smaller and some urban rehabil-
itation takes place to accommodate more inhabitants, while in scenarios C and 
D housing supply is completely or partially dependent on demand (accounting 
for example for real estate speculation), average household size is smaller, av-
erage floor space is bigger and no urban rehabilitation takes place. 
 
 
Figure 5.3 – Changes in residential and artificial areas (land take) per scenario, relative to 
baseline year. 
 
Differences were observed in land take associated with different urban 
pattern development pathways. For example, in scenario B, although 185 ha of 
new residential land area were needed, this did not translate into land take, as 
already existing discontinuous urban fabric was densified to accommodate that 
need. In contrast, scenario C with considerably less new residential land area 
needed (23.4 ha), translated into 57.6 ha of land take relative to the baseline 
year. Results also show which areas are converted (and by how much) within 
spatial rules for each scenario. In scenario A, all re-naturing can take place in 
the protected areas and all “land without current use” in 2012 (48.8 ha), as well 
as about 33% of “discontinuous very low density urban fabric (S.L. < 10%)” 
(369.4 ha), can be re-natured (Figure 5.4). In scenario B, the 185 ha of new resi-
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dential land area needed were met without land take due to densification of 
795.6 ha of “discontinuous dense urban fabric (S.L. 50% - 80%)” in a 2 km buffer 
around already existing urban areas and outside protected areas (Figure 5.5). 
For scenarios C and D, Figure 5.6 illustrates the land take of agricultural, natu-
ral and semi-natural areas in a 500 m buffer around main roads, including in 
protected areas, clearly higher in scenario D due to growing population.  
 
 
Figure 5.4 – Re-natured areas under Scenario A. Results zoomed-in for two protected areas to 
enhance visualisation. 
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Figure 5.5 – Areas of discontinuous dense urban fabric densified under scenario B (conver-
sion to continuous urban fabric), in a 2 km buffer around already existing urban fabric and 
outside protected areas. 
 
Figure 5.6 – Top left: Classes of agricultural, natural and semi-natural areas artificialized un-
der scenarios C and D. Right: Zoomed-in view of scenario D illustrating how land take oc-
curs in a 500 m buffer around main roads, in- and outside protected areas. 
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Changes in mean f-evapotranspiration and mean emissivity index (Figure 
5.7.A) relative to the baseline observed at regional level for all scenarios were 
too low to be detected with the significant digits for both indicators. In scenari-
os A and B, total carbon stored decreased (by 2,635.3 and 7,689.5 Mg, respec-
tively), while in scenarios C and D it increased (by 368 and 6,937.8 Mg, respec-
tively, Figure 5.7.B).  
The biggest change in natural recreational areas was a decrease of 479.4 ha 
in scenario D, while an increase was only observed in scenario A as a conse-
quence of “re-naturing” conversion rules. A decrease of 13.9 ha was estimated 
for scenario C and no change was observed in scenario B (Figure 5.7.C). On the 
other hand, scenario A was the one with the biggest increase in percentage of 
artificial areas in a 500 m buffer of natural recreational areas. A change of 0.1 
percentage points for scenario D and no changes for scenarios B and C were ob-
served (Figure 5.7.D). Scenario A was nevertheless the only one with a decrease 
(418.2 ha) of artificial areas within protected areas, in contrast with scenario D, 
the only one with an increase (169.6 ha) (Figure 5.7.E). 
Changes in the food production potential indicator (agricultural areas) on-
ly take place in scenarios C and D due to the conversion rules adopted. In both 
scenarios there is a loss of agricultural areas, of 696 and 43.7 ha, respectively 
(Figure 5.7.F). 
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A. f-evapotranspiration and emissivity 
 
B. Total net carbon stored 
 
C. Natural recreational areas 
 
D. Artificial areas in 500 m buffer around 
natural recreational areas 
 
E. Artificial areas within protected areas 
 
F. Agricultural areas 
Figure 5.7 – Values of ES indicators for the baseline year 2012 and for each scenario (year 
2030). 
 
5.4 Discussion 
Our results are aligned with the notion that alternative urban patterns 
generate differential ecological effects, with consequences on ES (Alberti, 2005). 
The scenarios can therefore inform discussions on urban growth management, 
a much-debated subject in the field of urban planning (Valerio et al., 2015)..  
The four scenarios show how alternative demographic and urban pattern 
pathways would perform in relation to a “no net land take” target, as set for 
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Europe in 2050 (European Commission, 2011c). Similarly to Lavalle et al. (2013) 
we estimated that, to be on track towards a “no net land take” by 2050, the av-
erage annual land take in the LMA by 2030 would be 710 ha (with the average 
annual land take between 1990 and 2012 using CORINE Land Cover data as 
baseline). Scenarios A and B would automatically meet a “no net land take” 
target, since no land take occurs. Scenarios C and D result in considerably lower 
average annual land take by 2030 (3.2 and 65.3 ha, respectively), meaning that 
land take would in both cases still be converging with the 2050 target. The land 
take per day resulting from those scenarios (0.009 and 0.18 ha, respectively) is 
considerably lower than some national and regional land take targets in Europe 
(for example 30 ha/day in Germany, 1 ha/day in Luxembourg and 3.3 ha/day 
in Wallonia by 2020; Decoville and Schneider, 2015). Although direct compari-
sons cannot be made, given differences in scale and context (Decoville and 
Schneider, 2015), this means that the LMA could meet such targets, should they 
be used as reference, in any of the scenarios explored. Both cases suggest that 
the levels of land take estimated in this research can be considered conservative 
estimates. We recommend adopting more extreme scenario assumptions, to al-
low exploring both diverging and converging pathways of land take, relative to 
a “no net land take” target. For example in urban planning, build-out analyses 
are often conducted to assess effects on habitat, assuming that all land that 
could be taken would actually be taken (McDonald, 2015). However, decision-
makers may prefer scenarios with marginal LULC change patterns over more 
radical scenarios, in cases where planning interventions are not expected to be 
disruptive, e.g. due to resource limitations (Larondelle et al., 2016). 
Our “Sprawling growth” and “Dumb decline” scenarios reflect regional, 
national and international business-as-usual trends, since (a) the same trend of 
growth in artificial areas and loss of greenfield areas is expected in all Portu-
guese regions until 2040 (Santos et al., 2015), while urban sprawl is already ex-
perienced in different regions of the world, including Europe, North-America, 
China, India or in Africa (Kasanko et al., 2006; Valerio et al., 2015); (b) the exist-
ence of land take even under declining or stable population has been observed 
across European cities (Haase et al., 2013; Valerio et al., 2015). For scenarios af-
fecting areas of land without current use (like scenario A), it should be noted 
that although those areas have the potential to promote sustainability through 
regeneration and greening, they can also be hard-spots for sustainability transi-
tion, with conflicting visions for its future development (Larondelle et al., 2016). 
The scenario exercise revealed mixed messages regarding changes in ES 
potential supply, similarly to Kain et al. (2016). No differences were found 
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across scenarios for the indicators of mean f-evapotranspiration and mean 
emissivity index, for the LMA as a whole, which results from too low LULC 
changes. This does not necessarily mean that no effects at local level take place. 
For example, the area lost to land take in scenario D is almost half the size of 
one of LMA’s municipalities (Amadora) hosting more than 175,000 residents, 
giving an idea of the potential scale of impacts at that level, as Local climate 
regulation through cooling effect is important for human well-being (Schwarz 
et al., 2011). For spatial planning, an analysis at a more detailed scale (e.g. mu-
nicipal level) could guide regional planning (e.g. where to focus re-naturing 
measures), supporting multi-level territorial governance. Our approach can 
support such analyses, since it produces spatially explicit results.   
Land take resulted in higher net carbon storage, which was rather surpris-
ing, although inconclusive differences in above-ground carbon storage have 
been found in similar research (Kain et al., 2016). This results from the lookup 
values adapted for this research, which reflect a case where urban forest has (i) 
higher percentage of tree cover relative to shrub cover than natural forest; (ii) 
generally excellent or good condition, higher trunk diameter or leaf area densi-
ty of trees, in contrast with a higher proportion of trees in poor or critical condi-
tion in natural forest (Chaparro and Terradas, 2009); (iii) lower decomposition 
carbon emissions due to healthier vegetation (Baró et al., 2014).This bears intri-
guing implications for sustainability analysis of land take: from a carbon stor-
age point of view, it could be more sustainable to convert natural forest into ur-
ban green space. However this is context-dependent, as carbon storage of vege-
tation depends on even more factors than the ones just described. To support a 
real planning setting, further research is needed to derive LMA-specific values.  
The “Re-naturing” scenario is particularly beneficial for recreation poten-
tial, since natural recreational areas increase, while artificial areas decrease 
within protected areas, which typically have high recreation potential 
(Paracchini et al., 2014). Re-naturing to forest areas is advantageous since for-
ests are generally considered as attractive sites (Paracchini et al., 2014). Oppo-
sitely, scenarios where land take occurs decrease recreation potential. Results 
for the percentage of artificial areas in the proximity of natural recreational are-
as were inconclusive, demanding further research. In scenario B there is no 
change in recreation potential from the baseline year, because new artificial are-
as are built in already existing discontinuous urban fabric. However, where 
densification takes place, the pressure put on proximate natural recreational ar-
eas is higher. On the other hand, this means that more people can potentially 
benefit from proximate natural recreational areas. This highlights the im-
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portance of considering spatial aspects in ES assessments, which are commonly 
overlooked in urban planning, particularly the proximity between natural habi-
tat and ES beneficiaries (McDonald, 2015). It also reveals an inherent tension 
between recreation ES supply and demand. Potential recreation provision is in-
versely proportional to the proximity of recreational areas to urban areas 
(Paracchini et al., 2014), as natural areas surrounded by urban areas are more 
readily ecologically degraded than are natural areas in rural settings 
(McDonald, 2015; Mcdonald et al., 2009). However, accessibility also determines 
the potential flow of the service to visitors, since it is necessary that people 
reach recreational areas in order to benefit from it (Paracchini et al., 2014). Spa-
tial planners have to deal with such tensions to balance ES supply, demand and 
flows for ES-based planning, together with conservation goals for areas of high 
natural value.  
The loss of agricultural areas in scenarios C and D are aligned with projec-
tions of future LULC for Portugal, which point to a significant decrease in agri-
cultural areas in the next couple of decades (Santos et al., 2015). In terms of food 
production potential, considering the productivity of the three most produced 
crops in LMA in 2015 (INE, 2016b), differences in agricultural areas for scenari-
os C and D could translate into a loss of about (scenario C / scenario D) 4,162 
tons / 66,280 tons of tomato, 1,579 tons / 25,152 tons of potato or 2,588 tons / 
41,210 tons of green maize, relative to the baseline scenario (assuming that all 
agricultural area lost would be used to grow each crop). This is a simple but ef-
fective way to communicate potential scenario consequences to stakeholders. 
Similarly, Gardi et al. (2015) demonstrated that Europe’s intense urbanisation 
has a direct impact on its capability to produce food. In scenarios of increasing 
population, the potential policy impact of even small losses in agricultural pro-
duction increases, since production will need to increase to maintain current 
levels of self-sufficiency (Eigenbrod et al., 2011). Although cities, metropolitan 
areas, regions or even countries, most often rely on imports to satisfy their food 
demands, some degree of self-sufficiency is important for their sustainability 
and resilience in face of events like the unexpected rapid rise in food prices ob-
served in mid-2008 (Godfray et al., 2010). When no land take occurs but urban 
densification takes place, like in scenario B, although no agricultural area is lost 
(so no change in food production potential would be expected), opportunities 
for urban farming might diminish (Artmann et al., 2017). 
Potential trade-offs between ES were identified. In scenario A, while natu-
ral recreational areas increased, total net carbon stored decreased, relative to the 
baseline year. An opposite relation was found in scenarios C and D. At the 
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same time, for these scenarios an increase in total net carbon stored is accompa-
nied by a decrease in food production potential. Assessing such trade-offs, as 
well as synergies, is crucial to support planning processes (Grêt-Regamey et al., 
2017).  
This research reveals possible tensions between the “compact city” model 
of urban development and the provision of ES to urban dwellers. Although a 
compact urban development safeguards more greenfield areas from land take 
by urbanization than a dispersed one, it might translate into poor contact with 
nature and ES supply for urban dwellers (Tian et al., 2014; Tratalos et al., 2007), 
due to a high amount of built-up infrastructure and a low amount of natural 
elements. The size of the urban area influences this, as it affects the distance be-
tween the urban environment’s core and the surrounding greenfield areas. This 
can trigger a rebound effect, where city dwellers migrate to the suburbs because 
of decreasing quality of life in the city (BIO by Deloitte, 2014). These tensions 
can have implications for multi-level spatial planning governance, as regional 
planning authorities might prioritize a compact urban development to mini-
mize land take and maximize ES supply by greenfield areas, whereas local 
planning authorities might prioritize a dispersed urban development to provide 
for contact with natural elements and ES supply within urban areas. More evi-
dence is called for to re-consider the “compact city” as an ideal, since not only 
its direct economic benefits, but also its ecological effects should be taken into 
account (Artmann et al., 2017; Lauf et al., 2016; Tratalos et al., 2007). At any giv-
en density, there is substantial scope for maximising ecological performance 
(Tratalos et al., 2007) and concepts such as “smart-compact-green cities” 
(Artmann et al., 2017) are beginning to be explored. We recommend further re-
search on the balance between land take and compactness of urban areas, re-
garding its effects on nature and people.  
This research also points to possible limitations of applying the land take 
concept together with a given LULC classification scheme, like Urban Atlas, 
when analysing the effects of LULC changes on ES supply. This is most evident 
in the case of LULC class of green urban areas, which besides areas with vegeta-
tion planted and regularly worked by humans (e.g. gardens), includes also for-
ests or green areas extending from the surroundings into urban areas, when at 
least two sides are bordered by urban areas and structures, and traces of recrea-
tional use are visible (European Commission, 2016). This means that some natu-
ral areas important for ES supply might be disregarded under a land take per-
spective. Recreational use, a common cultural ES, is even one of the criteria to 
classify those areas as artificial. Applying available recommendations on access 
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to green space, for example that everyone should have green space no further 
than 300 meters (5-minute walk) from their home (Natural England, 2010), often 
developed taking urban green space into consideration, becomes therefore chal-
lenging, although in principle it could be an alternative or complementary way 
to quantify the recreation potential indicator used in this research. This is linked 
with a more general discussion on the potential limits of the ES concept in ur-
ban environments, challenged by dependence on context and scale in practical 
ES assessment (Beichler et al., 2017).  
Finally, we stress relevant methodological issues: 
• The rather simple approaches used in this research to map ES have 
advantages, including lower data requirements, easiness of expla-
nation and understanding, higher transparency (linked to trust 
among users), as well as the possibility to incorporate local data, 
models and stakeholder knowledge. However their accuracy and 
precision may be lower. On the other hand, more complex ap-
proaches, like mapping integrating process models, require more 
data and expertise, but may be more credible and accurate (Maes et 
al., 2016). In spatial planning practice, modeling has a limited role 
in assessing impacts on biodiversity and ES due to practical limita-
tions, so relatively easy approaches are often used (Kopperoinen et 
al., 2016). Scale dependency of ES estimates, which can affect the 
use of lookup tables at scales different than the ones for which they 
were developed (Baveye, 2017), should be further researched. 
• Analyses of the exact results for each scenario should take into ac-
count that they represent one among several possible futures, since 
the determination of which areas will ultimately change is subject 
to randomness. An alternative use of the approach to support plan-
ning discussions among stakeholders would be to analyse the pos-
sible ranges of results for each scenario.  
• A limited set of ES was used to illustrate potential effects of land 
take. This might obscure important effects on other ES and conse-
quently on potential synergies or trade-offs relevant for planning 
decisions. Similarly to Tratalos et al. (2007) we recommend further 
research to analyse the relationships between a wider range of ES 
and urban development patterns.  
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• Including indicators of ES demand and flow can improve ES as-
sessment frameworks (Sutherland et al., 2017), providing a richer 
picture of the consequences of each scenario.  
 
5.5 Conclusions 
Alternative pathways of demographic and urban pattern development 
bear different effects on land take and ES supply. A “compact city” pattern can 
result in no land take under population growth or even in land gain for re-
naturing under population decline, with improvements in recreation potential 
linked with habitat quality in protected areas, but with a decrease in total net 
carbon storage. On the other hand, an “urban sprawl” pattern can result in land 
take even when population declines, with negative consequences for recreation 
and food production potential, but with an increase in total net carbon storage. 
However, tensions might exist between the “compact city” model of urban de-
velopment and the provision of ES to urban dwellers, especially across plan-
ning levels. How land take is defined, as well as what kind of LULC data is 
used, has an impact on assessments of land take on ES. Such assessments re-
main context-sensitive. 
The approach presented in this paper offers a venue to explore possible 
futures and planning options. Hence, it can play an important role in participa-
tory ES-based planning, acting as a tool to trigger and support discussion 
among a wide range of stakeholders. However, considerable challenges remain 
in order to assess ES in face of LULC change. We suggest that further research 
should explore the approach with different stakeholders to gather their in-
sights. We recommend exploring more extreme scenario assumptions, to assess 
pathways of land take both converging with and diverging from a “no net land 
take” target. It is nonetheless important to be transparent about assumptions 
and limitations. Discussions around scenario assumptions can reveal the needs, 
aspirations, opinions and perceptions of planning stakeholders. 
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6 Conclusions and recommendations 
This dissertation contributes to existing knowledge on the integration of 
ES in spatial planning, where important gaps and challenges exist (Albert et al., 
2014a; de Groot et al., 2010a; Kopperoinen et al., 2016; see also Chapter 1).  The 
research presented in Chapter 2 suggests that Portuguese regional spatial plan-
ners are knowledgeable of the ES concept, they consider important to integrate 
it in spatial planning and according to their perception, it is already rather inte-
grated in existing plans. They also believe that planning teams and authorities 
have skilled human resources for ES integration. These findings suggest a posi-
tive institutional environment for ES integration. More recent studies have 
found a similar positive opinion by planning stakeholders on the ES concept 
and its usefulness for planning (Beery et al., 2016), but this does not automati-
cally mean that knowledge on ES will be used as impartial arbiter between pol-
icy options, in face of other factors like established interests (Saarikoski et al., 
2017). Interestingly, Portuguese planners revealed a low knowledge of the main 
initiatives intended to push ES into the political agenda, like the Millennium 
Ecosystem Assessment. This raises questions for further research on which 
pathways help explain the previous findings. Part of the explanation might be 
related to an already existing, even if implicit, ES integration in planning pro-
cesses, as discussed in Chapter 3 and below. The number of respondents to the 
survey questionnaire was limited and its results are exploratory. To improve 
the insights gained from the research presented in Chapter 2, in a setting where 
more resources would be available to conduct the research, the target popula-
tion could be broadened to include other stakeholders involved in planning 
6 
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processes, or complementary surveying techniques could be used, like inter-
views, to gain more in-depth information. 
As shown in Chapter 3, ES-related terminology is poorly integrated in the 
European and Portuguese policy and guidance framework for spatial planning. 
These findings are aligned with the notion that there is potential for greater 
conceptual and operational integration of the ES concept at regional, national 
and EU level, similarly to the study by Kettunen et al. (2014) of the EU policy 
framework. Some references to notions related with the ES concept could be 
found, so to a limited extent there is implicit ES integration, similarly to find-
ings by other studies (Hauck et al., 2013a; Matzdorf and Meyer, 2014; Rall et al., 
2015). Implicit use of the ES concept can take place not only in planning docu-
ments, but also in the daily work of planners, as reported by Beery et al. (2016). 
As those authors stress, the distinction between implicit and explicit conceptual 
use of ES is important to understand to what extent the explicit use is an indica-
tor for the actual implementation of the ES concept, and when is the concept 
implemented without using explicit terminology. In turn, this information is 
relevant, considering that mismatches can occur between the use of the ES con-
cept at strategic level and on the ground (Primmer and Furman, 2012). This 
might be the case in Portugal, since the integration of the ES concept in policy 
and guidance documents, as found in Chapter 3 (poor) and as perceived by 
planning stakeholders in Chapter 2 (rather integrated) are not well aligned, 
suggesting that stakeholders can be already applying an ES way of thinking, 
even if it is not explicitly included in documents, similarly to what Beery et al. 
(2016) found.  
Still, the analysis in Chapter 3 found that the EC’s Guidance on Integrat-
ing Climate Change and Biodiversity into Strategic Environmental Assessment 
(European Commission, 2013a) can provide good guidance for an ES approach 
to spatial planning. And as the ES concept gradually gains presence in EU poli-
cies (Bouwma et al., 2016), its integration in spatial planning might improve in 
the future. In Portugal, within the on-going revision process of the National 
Program for Spatial Planning Policy there are signs that ES integration is de-
sired, for example meetings and public workshops dedicated to this issue were 
already held. However, the analysis of Portuguese RSPs and SEA reports con-
ducted in Chapter 3 suggest that, in practical terms, for the coming years ES 
will not be specifically targeted or integrated in regional spatial planning, since 
most of the RSPs analysed were recent or in the process of legally coming into 
force. For further research, it would be interesting to analyse how does the ES 
concept get integrated into future spatial planning policies (through which pro-
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cesses, with which stakeholders and how exactly in the policy documents). 
Such a longitudinal policy analysis is useful to improve the understanding of 
ES integration in spatial planning (Wilkinson et al., 2013). The findings of Chap-
ter 3 support the notion that SEA can play an important role for ES integration. 
The chapter also recommends for further research to conduct a similar analysis 
a) for a wider scope of European policies and for other European countries, 
hence addressing the horizontal and vertical integration of the ES concept, re-
spectively; b) comparing the European context with other regions of the world. 
Through the participatory approach presented in Chapter 4, it was possi-
ble to identify differences in the ES considered most relevant by different types 
of stakeholders, while at the same time identifying a set of common priority ES 
for the LMA. These were related with water provisioning, mediation of flows 
and maintenance of atmospheric composition and climate regulation. Potential 
links between drivers of change or planning goals, changes in LULC and in ES 
were also established, based on stakeholders’ inputs. Combining all that infor-
mation, one can identify which ES are considered more important and which 
ones will potentially be more affected by spatial plans. This can support the def-
inition of planning priorities. 
The developed participatory approach can play an important role in im-
proving ES integration in spatial planning, since so far ES have been usually se-
lected based on availability of data, relevance to a study area, interests of the 
team conducting the assessment, or abundance of information in other ES as-
sessments. Such selection criteria might not be aligned with stakeholders’ prior-
ities, which entails the risk of lowering the saliency and legitimacy (Cash et al., 
2003) of ES assessments. By combining different participatory techniques, using 
drivers of change to help translating plan dispositions and adopting an estab-
lished ES classification system, the approach allows working with stakeholders 
holding different levels of knowledge on the spatial plans and on ES. Similarly 
to the research reported in Chapter 2, due to the resources available, a limited 
range of stakeholders was covered, so further research could expand that range, 
in order to better represent the different values, interests, opinions and percep-
tions in relation with ES for a specific planning context. Gathering participants’ 
feedback on the participatory process itself is also recommended. Two main 
challenges remain for the selection of ES: one is how to best combine infor-
mation for different selection criteria and another is to identify which participa-
tory techniques work best for the specific needs of different kinds of stakehold-
ers or of different planning stages, as well as how to integrate data resulting 
from different participatory techniques. " 
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Chapter 5 showed how alternative pathways of demographic and urban 
pattern development can bear different effects on land take and ES supply. 
“Compact city” and “urban sprawl” oriented planning strategies were analysed 
under different demographic development trends, through the development of 
four contrasting scenarios for the LMA in the year 2030. The scenario assess-
ment covered major determinants of land take (with a focus on residential de-
velopment) and priority ES for the LMA, dealing with climate regulation, recre-
ation and food production (mainly guided by the results of the participatory 
process described in Chapter 4). The main findings suggest that the effects of 
urban development on land take can be positive for a “compact city” and nega-
tive for an “urban sprawl” pattern, even under opposite demographic trends. 
But each pattern can have both positive and negative effects on ES supply. It 
should be noted that the spatially explicit results obtained do not capture soci-
ocultural values, which are difficult or even impossible to map based on bio-
physical parameters only (Kopperoinen et al., 2016). For further research, 
changes in ES demand could be analysed, considering the beneficiaries of ES 
and who decides who receives what (Mace, 2016). 
As discussed in Chapter 5, tensions might exist between the “compact 
city” model of urban development and the provision of ES to urban dwellers, 
especially across planning levels. Therefore, the findings in Chapter 5 are rele-
vant for debates around the “compact city” ideal (see for example Artmann et 
al., 2017; Tratalos et al., 2007). Another critical issue discussed is that the way 
land take is defined, as well as what kind of LULC data is used, has an impact 
on assessments of land take on ES. Such assessments are also context-sensitive. 
Considerable challenges remain in order to assess ES in face of LULC change. 
Further research could explore the scenario approach with different stakehold-
ers to gather their insights, while exploring more extreme scenario assump-
tions, to assess pathways of land take both converging with and diverging from 
a “no net land take” target and hence increasing policy relevance. A major po-
tential of such a participatory exploration of the scenario approach is that it can 
provide critical support to participatory planning processes. Discussions 
around scenario assumptions can reveal the needs, aspirations, opinions and 
perceptions of stakeholders. It is nevertheless important to be transparent about 
assumptions and limitations. 
This research followed a mixed methods approach. The methodological 
pluralism promoted by such an approach is appropriate to understand all the 
aspects of complex systems, which demands going beyond silo thinking 
(Norgaard, 1989). However, most ES assessments focus only on one approach 
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(ecological, socio-cultural or economic), or combine ecological assessments with 
some form of economic or non-monetary valuation, but rarely there is a synthe-
sis of the findings arising from the different approaches (Hattam et al., 2015). 
Therefore, this research can provide a more comprehensive picture of the topic 
of ES integration in spatial planning than many existing ES studies found in sci-
entific literature. Mixed methods approaches can generate mixed messages 
(Hattam et al., 2015; Hatton MacDonald et al., 2014), as integrating data and 
findings from different strands of a study remains challenging (Creswell et al., 
2011; Fetters and Molina-Azorin, 2017; Johnson et al., 2007). But if those mes-
sages are interpreted as challenges or used to focus ecosystem management, 
then the full potential of mixed methods approaches can be utilised, outper-
forming single method approaches (Hattam et al., 2015). 
Geographic information approaches, like the ones explored in Chapter 5, 
are uniquely positioned to facilitate integration of mixed methods, as several 
applications exist to integrate qualitative and quantitative data in GIS frame-
works (Cheong et al., 2012). In that context, a scenario-based approach, as the 
one followed in Chapter 5, makes possible exchanges of stakeholder perspec-
tives and expert opinions, contributing to mixed methods integration by linking 
qualitative socio-economic information from discussions with stakeholders 
with quantitative data and models and as a result providing quantitative, spa-
tially explicit information on current and future patterns of LULC change 
(Cheong et al., 2012). 
Drawing inspiration from the steps followed in this research, a conceptual 
framework for the integration of ES in spatial planning is proposed (Figure 6.1). 
The framework incorporates the principles of credibility (scientific adequacy of 
technical evidence and arguments), saliency (relevance to the needs of decision-
makers) and legitimacy (respect for stakeholders’ divergent values and beliefs), 
recommended for designing knowledge systems for sustainability (Cash et al., 
2003). It is designed to allow for meaningful participation, scenario develop-
ment and integration of local and traditional knowledge, which are important 
to support the use of ES knowledge in spatial planning (McKenzie et al., 2014). 
Through its focus on mixed methods and stakeholder participation, the concep-
tual framework incorporates a call for inter- and trans-disciplinarity. 
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Figure 6.1 – Conceptual framework for the integration of ES in spatial planning. 
 
In the proposed conceptual framework, a profile of the planning context 
sets a basis to inform the following steps, since effectively integrating ES in 
planning requires careful scoping of the context, objectives and capacities. It al-
so allows knowing which information needs and requirements planners and 
decision-makers have, concerning the possible integration of ES information in 
existing administrative and decision-making structures (Albert et al., 2014a). 
This profile can be achieved through the approaches presented in Chapters 2 
and 3. Priority ES and main drivers of change should be identified, to focus the 
analysis and optimize available resources. An approach to achieve this in a par-
ticipatory way is presented in Chapter 4. Then, an analysis of plausible scenari-
os for future LULC changes can support assessments of the effects on ES of al-
ternative planning options. Such an exercise is presented in Chapter 5. It is ben-
eficial to develop scenarios and models in close interaction with stakeholders 
(Rounsevell and Metzger, 2010). However, this is often limited by available re-
sources. Presenting stakeholders with preliminary or first-round scenario re-
sults to support discussions is a compromise strategy to overcome such limita-
tions. It should also be noted that GIS-based methods to assess effects of spatial 
planning policies on ES have a strong visual capability that can be misleading if 
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the inherent uncertainties are not properly communicated (Balfors et al., 2016). 
A monitoring scheme should be set up. Monitoring ES is vital for informing de-
cision-making to protect human well-being and the natural systems upon 
which it relies at different scales (Balvanera et al., 2017). The stage of setting up 
a monitoring scheme is not explored in-depth in this research. However, the 
proxy indicators used to assess ES in Chapter 5 could serve as a basis for such a 
scheme, covering of course only a restricted set of ES. The lessons learnt 
through the use of those proxy indicators (discussed in Chapter 5) could inform 
the process. The setting up of the monitoring scheme could be supported with 
existing literature on ES indicators (for example Albert)et)al.,)2016;)Guimarães)et)
al.,)2017;)Müller)and)Burkhard,)2012), which was considered when developing 
the proxy indicators in Chapter 5. It could also be supported by community 
monitoring of ES (by local stakeholders), which could better incorporate tradi-
tional ecological knowledge and increase local interest and investment in the 
maintenance of ecosystems (Balvanera et al., 2017). As shown on the left side of 
the figure, stakeholder preferences, opinions and perceptions play an important 
role in the whole process, aligned with the current paradigm of collaborative 
planning, which means a shift from planning for the people to planning with 
the people (Kopperoinen et al., 2016). Planning documents and the biophysical, 
social and economic features of the specific territory under study are also im-
portant data and information sources. The right side of the figure illustrates 
how the process of ES integration in spatial planning is constrained by data 
availability and quality. The conceptual framework should be read as a cyclic, 
iterative process, which is in line with the characteristics of contemporary spa-
tial planning (Mccall and Dunn, 2012; Nilsson et al., 2009; Opdam et al., 2001) 
mixed methods research (Teddlie and Tashakkori, 2010). 
This dissertation showcases the application of the conceptual framework 
and has put forward approaches to achieve each one of the steps shown in the 
centre (although the “setting up monitoring scheme” requires further in-depth 
research). The knowledge generated by the application of the framework 
should be assessed, in collaboration with relevant stakeholders, to ascertain the 
various ways in which that knowledge is used by different groups at different 
stages of the planning process (McKenzie et al., 2014) and how does ES infor-
mation enter the decision-making process (Hatton MacDonald et al., 2014). This 
underlies the cyclic, iterative nature of the conceptual approach and is crucial to 
advance ES integration in spatial planning. As stressed by ten Brink and 
Kettunen (2016), integrating the ES concept into policy development and im-
plementation needs a good evidence base, a range of tools and instruments, en-
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gagement by different stakeholders and mobilization of resources to facilitate 
the uptake. The conceptual framework addresses most of those needs, with the 
mobilization of resources being one of the next steps needed if the framework 
would be applied in a real planning context. Since context is crucial for spatial 
planning, applying the conceptual framework in other planning settings would 
be beneficial to gain more empirical insights and hence more knowledge on ES 
integration. 
Figure 6.2 shows how the proposed conceptual framework for ES integra-
tion can support the planning process through synergies with the SEA process. 
Such synergies are important, considering that there is a risk that ES integration 
is simply seen as an additional burden on existing environmental assessment 
processes, being largely omitted for being too resource intensive. This risk is 
plausible, since practitioners and decision makers appear reluctant to diverge 
from well-established approaches to environmental assessment (Baker et al., 
2013). 
 
 
Figure 6.2 – Synergies between the proposed conceptual framework for ES integration and 
SEA, in support of the planning process. 
 
It is possible to find some evidence of use of the research conducted. The 
survey questionnaire developed in Chapter 2 has been used as reference to ana-
lyse the current understanding and network relations in a multi-actor arrange-
ment related to integration of ES in SEA and spatial planning in Chile (Rozas8
Vásquez)et)al.,)2017). The methodological approach developed to guide the con-
tent analysis of planning and guidance documents, presented in Chapter 3, has 
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been used as reference in a similar study, to analyse the role of ES within spatial 
planning and SEA procedures of municipal master plans and Natura 2000 man-
agement plans in Sardinia (Leone and Zoppi, 2016). 
This chapter has synthesized and discussed the main overall findings of 
the conducted research, identifying also major points for further research. The 
research has brought new insights on the topic of ES integration in spatial plan-
ning. It was found that ES are poorly and mainly implicitly integrated in spatial 
planning policies at European, national and regional levels, but SEA can act as a 
good policy instrument for ES integration in the future. Despite poor integra-
tion in planning policies, regional planning stakeholders in Portugal are recep-
tive to and seem to be ready for a spatial planning approach integrating ES. 
Through stakeholder engagement, priority ES could be identified for the LMA, 
mainly relating to water provisioning, mediation of flows and maintenance of 
atmospheric composition and climate regulation. The analysis of alternative 
scenarios for the future of the LMA has shown how a “compact city” develop-
ment is more advantageous than an “urban sprawl” one, in terms of land take. 
But findings suggested that each of those patterns can have both positive and 
negative effects on ES supply, which has implications for debates around the 
“compact city” ideal. The richness of new insights brought about by this re-
search, which is needed to address the complexity of the research topic, was 
greatly enhanced by adopting a mixed methods approach. A conceptual 
framework was proposed, which can support planning teams and authorities 
better integrating ES in spatial planning, including through SEA processes. De-
spite these advancements, the integration of ES in spatial planning remains a 
fruitful field of inquiry for future research. 
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8 Appendix 1 – Document version of the 
online questionnaire 
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Ecosystem services in regional spatial planning 
Welcome! 
The main goal of this questionnaire is to investigate what are the factors 
that influence the integration of the concept of ecosystem services in regional 
spatial planning processes. 
This questionnaire is targeted at presidents, vice-presidents, service direc-
tors, division chiefs and practitioners of all regional spatial planning authori-
ties, which are or have been involved in regional spatial planning processes. 
The results of this questionnaire will provide a valuable contribution for 
an ongoing PhD research in CENSE – Center for Environmental and Sustaina-
bility Research (Universidade Nova de Lisboa) and the Lab of Landscape Ecol-
ogy (Humboldt University in Berlin), entitled “Assessing the effects of spatial 
plans on ecosystem services at regional scale”. 
Please read each question carefully. The questionnaire takes about 15 
minutes to respond and is divided in four distinct sections: 
Section 1 – Framing 
Section 2 – Ecosystem services 
Section 3 – Ecosystem services and regional spatial planning 
Section 4 – Additional information and follow-up of results 
 
Responses to this questionnaire are anonymous and will be exclusively 
used for scientific research ends. 
 
Thank you for your cooperation! 
 
 
 
 
 
 
 
If you find any difficulty in filling-in the questionnaire please contact André Masca-
renhas through the address XXX or telephone number XXX.  
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1 – Framing 
1.1. In which regional spatial planning authority do you work? 
  CCDR Norte 
  CCDR Centro 
  CCDR Lisboa e Vale do Tejo 
  CCDR Alentejo 
  CCDR Algarve 
  Secretaria Regional do Ambiente e dos Recursos Naturais  (Região Autó-
noma da Madeira) 
  Secretaria Regional do Ambiente e do Mar (Região Autónoma dos Aço-
res) 
 
1.2. In which regional spatial plan(s) are or were you involved? 
  PROT Norte 
  PROT Centro 
  PROT Oeste e Vale do Tejo 
  PROT Área Metropolitana de Lisboa 
  PROT Alentejo 
  PROT Algarve 
  POTRAM (R.A. Madeira) 
  PROT Açores 
 
1.3. In which phase(s) of the regional spatial planning process do or did 
you work / follow? 
  Elaboration of terms of reference 
  Elaboration of characterization and diagnostic studies 
  Elaboration of plan proposal (e.g. definition of strategic goals and op-
tions, guiding standards, territorial model) 
  Following of the strategic environmental assessment process 
  Plan implementation after approval 
  Participation in follow-up, monitoring and evaluation body 
  Other(s). Which ones:     
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2 – Ecosystem services 
In this section of the questionnaire you will be asked some questions 
about ecosystem services. It is important that you respond without purposely 
consulting information on ecosystem services. In case receiving this question-
naire has already triggered such consultation, please answer without using its 
results. 
 
2.1. How well do you know the concept of “ecosystem services”? 
  Very well 
  Quite well 
  Fairly well 
  Slightly well 
  Not at all 
 
2.2. If you did not respond “Not at all” to the previous question, how 
would you define what ecosystem services are? 
Open response 
 
2.3. How well do you know the following concepts? 
 Very well Quite well Fairly well Slightly well Not at all 
Environmental 
services 
     
Natural capital      
Ecosystem 
functions 
     
Landscape 
functions 
     
Green econo-
my 
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2.4. How well do you know the following initiatives?: 
 Very well Quite well Fairly well Slightly well Not at all 
Millenium 
Ecosystem As-
sessment 
     
Ecossistemas e 
Bem-Estar Hu-
mano 
     
The Economics 
of Ecosystems 
and Biodiversity 
(TEEB) 
     
 
 
3 – Ecosystem services and regional spatial planning 
For this section of the questionnaire, the most popular definition of eco-
system services is presented, following the Millenium Ecosystem Assessment10: 
Ecosystem services are the benefits people obtain from ecosystems. These 
include provisioning services such as food, water, timber, and fiber; regulating ser-
vices that affect climate, floods, disease, wastes, and water quality; cultural ser-
vices that provide recreational, aesthetic, and spiritual benefits; and supporting 
services such as soil formation, photosynthesis, and nutrient cycling.   
 
 
 
 
 
                                                
10 The Millennium Ecosystem Assessment (MA) was called for by the United Nations 
Secretary-General Kofi Annan in 2000. Initiated in 2001, the objective of the MA was to assess 
the consequences of ecosystem change for human well-being and the scientific basis for action 
needed to enhance the conservation and sustainable use of those systems and their contribution 
to human well-being. The MA has involved the work of more than 1,360 experts worldwide. 
Their findings provide a state-of-the-art scientific appraisal of the condition and trends in the 
world’s ecosystems and the services they provide (such as clean water, food, forest products, 
flood control, and natural resources) and the options to restore, conserve or enhance the sus-
tainable use of ecosystems. 
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3.1. How do you rate the degree of integration of the concept of ecosys-
tem services in the regional spatial plan you are or were involved? 
  Very high 
  High 
  Fair 
  Low 
  Very low /Inexistent 
  Do not know / Do not answer 
 
3.2. How do you rate the degree of integration of the concept of ecosys-
tem services in the strategic environmental assessment of the above men-
tioned regional spatial plan?  
  Very high 
  High 
  Fair 
  Low 
  Very low /Inexistent 
  Do not know / Do not answer 
 
3.3. How do you rate the contribution of each of the following factors, 
for the integration of the concept of ecosystem services in the above men-
tioned regional spatial plan? 
Factors 
Very 
positive 
Positive Null Negative Very 
negative 
Do not 
know 
/ Do 
not 
answer 
Not ap-
plicable 
Generalized 
knowledge, within 
the institution, of the 
concept of ecosystem 
services 
       
Guidance from high-
er hierarchical bodies 
of the institution  
       
Technical skills of 
the staff 
       
Financial resources        
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Proposals from the 
external team or con-
sultants in plan de-
sign 
       
Proposals from the 
Mixed Coordination 
Commission 
       
Guidelines from the 
national scale to the 
regional scale 
       
Recommendations 
from the Strategic 
Environmental As-
sessment 
       
Outcomes of public 
consultation 
       
Availability of base-
line data 
       
Availability of studi-
es (e.g. academic, te-
chnical reports) 
       
Others. Which ones?        
 
3.4. Do you consider important to integrate the concept of ecosystem 
services in regional spatial planning? 
  Very important 
  Quite important 
  Fairly important 
  Slightly important 
  Not at all important 
  Do not know / Do not answer 
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3.5. If you did not respond “Not at all important” or “Do not know / Do 
not answer” to the previous question, in which stages / components of the 
planning process do you consider important to integrate the concept of eco-
system services in regional spatial planning? 
 Very 
impor-
tant 
Quite 
impor-
tant 
Fairly 
impor-
tant 
Slightly 
impor-
tant 
Not at 
all im-
portant 
Do not 
know / 
Do not 
answer 
Elaboration of terms of reference       
Definition of the vision and main 
strategic goals of the plan 
      
Elaboration of characterization 
and diagnostic studies 
      
Definition of strategic options of 
territorial basis of the plan 
      
Definition of the guiding stand-
ards of the plan 
      
Definition of the follow-up, mon-
itoring and evaluation of the plan 
      
Characterization of baseline situ-
ation, within the Strategic Envi-
ronmental Assessment 
      
Assessment of effects, within the 
Strategic Environmental Assess-
ment 
      
Recommendations of the Strate-
gic Environmental Assessment 
      
Monitoring program set out by 
the Strategic Environmental As-
sessment 
      
Other(s). Which one(s)?       
 
4 – Additional information and follow-up of results 
4.1. In which division / department do you work? 
Open response 
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4.2. What position do you hold? 
Open response 
 
4.3. What is your academic background? 
Degree Degree designation Conclusion date 
Open response Open response Open response 
Open response Open response Open response 
Open response Open response Open response 
Open response Open response Open response 
 
4.4. How many years of professional experience do you have: 
4.4.1. In total?  
Open response 
4.4.2. Working in regional spatial planning?  
Open response 
 
4.5. Additional observations / comments about the questionnaire (op-
tional): 
Open response 
 
4.6. Do you wish to receive updates on the aggregated results of this 
questionnaire and other project results? 
  Yes 
  No 
 
4.7. Do you wish to participate in eventual future initiatives of the pro-
ject? 
  Yes 
  No 
 
Integration of ecosystem services in spatial planning: a mixed methods approach 
 177 
4.8. In case you responded “Yes” to questions 4.6. or 4.7. please provide 
an e-mail address 
Open response 
 
Thank you very much for your cooperation! 
!
Would!you!like!to!know!more!about!ecosystem!services?!
Click!here!to!access!an!informative!brochure!by!the!European!Commission 
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9 Appendix 2 – Additional results of the 
online questionnaire 
!
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Figure 1 – Responses to “In which 
regional spatial planning authority do 
you work?”. 
 
Figure 2 – Responses to “In which 
regional spatial plan(s) are or were you 
involved?”. 
 
 
Figure 3 – Responses to “In which phase(s) of the regional spatial planning pro-
cess do or did you work / follow?”. 
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Figure 4 – Responses to “How well 
do you know the following concepts?”. 
 
 
Figure 5 – Responses to “How well 
do you know the following initiatives?”. 
MA – Millennium Ecosystem Assessment; 
MA (Portugal) – Portuguese sub-global 
assessment of MA; TEEB – The Economics 
of Ecosystems and Biodiversity. 
 
Figure 6 – Responses to “In which 
division / department do you work?”. 
 
Figure 7 – Responses to “What posi-
tion do you hold?”. 
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Table 1 – Responses to “What is your academic background?”. 
Field of study Frequency 
Graduation 
Geography and Regional Planning 4 
Architecture 4 
Public relations 1 
Biology 1 
Forestry Engineering 1 
Sociology and Planning 1 
Aquatic Environment Sciences 1 
Economy 1 
Engineering 1 
Post-graduation 
Territorial management 1 
Business management 1 
Coastal management 1 
Regional Development 1 
Natural resource planning and manage-
ment 1 
Public management 1 
Building rehabilitation 1 
Spatial and environmental planning 1 
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Figure 8 – Responses to “What is 
your academic background?” (contin-
ued). 
 
Figure 9 – Responses to “How 
many years of professional experience do 
you have: (i) in total; (ii) working region-
al spatial planning?” 
 
 
Figure 10 – Responses to “Do you wish to receive updates on the aggregated re-
sults of this questionnaire and other project results?” and “Do you wish to participate 
in eventual future initiatives of the project?”. 
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10 Appendix 3 – Supplementary material for 
Chapter 4 
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Table A.3.1 – Sample of the matrix used in the second group meeting with tech-
nical staff from the regional spatial planning authority. Note: the plan does not 
set targets with direct correspondence to Lines of Action or Key Objectives. 
Domains for Vi-
sion Implementa-
tion (and targets) 
Lines of Action Key Objectives 
CLC class 
(Code; ! !/!" !/!=!/!
?)a 
Com-
ments 
C. Sustainability 
and Synthony 
with Nature 
 
Targets: 
# Maintenance or 
increase of 
ERPVA area with 
land-use that fa-
vors nature and 
biodiversity con-
servation 
# 80% of quarry 
areas with ex-
hausted geologi-
cal resources with 
Landscape and 
Environmental 
Recovery Plan 
# Decrease in the 
population living 
in risk areas (flash 
flooding and 
landsliding) 
# Final energy 
intensity less than 
137,4 tep/M€ 
# 31% share of 
renewables in 
total final energy 
consumption 
# More efficient 
mobility in terms 
of GHG 
# Complying 
with legal limits 
C1. To ensure the 
functioning of the 
Metropolitan Eco-
logical Network 
To preserve biodiversity   
To increase public use 
green spaces 
  
C2. To ensure the 
functioning of the 
natural systems 
To ensure the quality of 
the Tejo/Sado aquifer 
  
Environmental reclaim-
ing of contaminated soils 
  
To diminish pressure on 
maritime and estuarine 
fronts 
  
C3. To use and en-
hance resources in a 
logic of sustainabil-
ity 
To preserve soils with 
more agricultural and 
forest value 
  
To enhance tourism in 
the rural space, ensuring 
synergies with the agri-
cultural activity 
  
To know, conserve and 
enhance the geological 
heritage 
  
C4. To avoid and 
mitigate risks 
To reduce population 
exposure to natural, 
technological and envi-
ronmental risks 
  
C5. To invest in 
energetic sustaina-
bility as a lever for 
innovation and 
competitiveness 
To reduce dependence in 
fossil fuel sources 
  
To reduce energetic de-
pendence from the exte-
rior, increasing supply 
security 
  
To increase energy effi-
ciency and the exporting 
capacity of high techno-
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for air quality 
# 100% increase 
in the selective 
waste collection 
# Decrease of 
water losses to 
less than 20% 
# Increase of 35% 
in the reuse of 
treated 
wastewater 
# Decrease in 
exposure to noise 
and compliance 
with legal limits 
logical intensity based on 
renewable energies and 
energy efficiency 
C6. To promote a 
more sustainable 
mobility 
To reduce emission of 
atmospheric pollutants 
  
To increase energy effi-
ciency of transport 
  
To integrate soft modes 
in trips 
  
C7. To improve 
sanitation of the 
region 
To preserve water quality 
and improve supply effi-
ciency 
  
To improve efficiency in 
water consumption 
  
C1. To ensure the 
functioning of the 
Metropolitan Eco-
logical Network 
To reduce the volume of 
waste going to landfills 
  
 
Table A.3.2 – Sample of the matrix used in the third group meeting with tech-
nical staff from the regional spatial planning authority. 
Domains for Vi-
sion Implementa-
tion (and targets) 
Lines of Action Key Objectives 
Ecosystem ser-
vices 
(CICES code; +!/!(!
/!?)a 
Comments 
C. Sustainability 
and Synthony 
with Nature 
 
Targets: 
# Maintenance or 
increase of 
ERPVA area with 
land-use that fa-
vors nature and 
biodiversity con-
servation 
# 80% of quarry 
areas with ex-
hausted geologi-
cal resources with 
C1. To ensure the 
functioning of the 
Metropolitan Eco-
logical Network 
To preserve biodiversity   
To increase public use 
green spaces 
  
C2. To ensure the 
functioning of the 
natural systems 
To ensure the quality of 
the Tejo/Sado aquifer 
  
Environmental reclaim-
ing of contaminated soils 
  
To diminish pressure on 
maritime and estuarine 
fronts 
  
C3. To use and en-
hance resources in 
a logic of sustaina-
bility 
To preserve soils with 
more agricultural and 
forest value 
  
To enhance tourism in   
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Landscape and 
Environmental 
Recovery Plan 
# Decrease in the 
population living 
in risk areas (flash 
flooding and 
landsliding) 
# Final energy 
intensity less than 
137,4 tep/M€ 
# 31% share of 
renewables in 
total final energy 
consumption 
# More efficient 
mobility in terms 
of GHG 
# Complying 
with legal limits 
for air quality 
# 100% increase 
in the selective 
waste collection 
# Decrease of 
water losses to 
less than 20% 
# Increase of 35% 
in the reuse of 
treated 
wastewater 
# Decrease in 
exposure to noise 
and compliance 
with legal limits 
the rural space, ensuring 
synergies with the agri-
cultural activity 
To know, conserve and 
enhance the geological 
heritage 
  
C4. To avoid and 
mitigate risks 
To reduce population 
exposure to natural, 
technological and envi-
ronmental risks 
  
C5. To invest in 
energetic sustaina-
bility as a lever for 
innovation and 
competitiveness 
To reduce dependence in 
fossil fuel sources 
  
To reduce energetic de-
pendence from the exte-
rior, increasing supply 
security 
  
To increase energy effi-
ciency and the exporting 
capacity of high techno-
logical intensity based 
on renewable energies 
and energy efficiency 
  
C6. To promote a 
more sustainable 
mobility 
To reduce emission of 
atmospheric pollutants 
  
To increase energy effi-
ciency of transport 
  
To integrate soft modes 
in trips 
  
C7. To improve 
sanitation of the 
region 
To preserve water quali-
ty and improve supply 
efficiency 
  
To improve efficiency in 
water consumption 
  
C1. To ensure the 
functioning of the 
Metropolitan Eco-
logical Network 
To reduce the volume of 
waste going to landfills 
  
a)Legend:)(CICES)code))–)according)to)the)nomenclature)presented)in)Table)3;)(+))–)positive)effect)on)
the)identified)ES;)(8))–)negative)effect)on)the)identified)ES;)(?)!–)Possible)effects)worthy)of)further)investigation. 
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Table A.3.3 – Sample of CICES table with codes for the different aggregation 
levels of ES. Adapted from Haines-Young and Potschin (2010). 
Section( Division( Group( Class( Examples(
1.) Provision8
ing)
1.1.) Nutri8
tion)
1.1.1.) Bio8
mass)
1.1.1.1.)Cultivated)crops) Cereals) (e.g.) wheat,) rye,)
barely),) vegetables,) fruits)
etc.)
(( )) )) 1.1.1.2.) Reared) animals)
and)their)outputs)
Meat,) dairy) products)
(milk,) cheese,) yoghurt),)
honey)etc.)
(( )) )) 1.1.1.3.) Wild) plants,) al8
gae)and)their)outputs)
Wild)berries,) fruits,)mush8
rooms,) water) cress,) sali8
cornia) (saltwort) or) sam8
phire);) seaweed) (e.g.) Pal8
maria) palmata) =) dulse,)
dillisk))for)food)
(( )) )) 1.1.1.4.)Wild)animals)and)
their)outputs)
Game,) freshwater) fish)
(trout,) eel) etc.),) marine)
fish) (plaice,) sea) bass) etc.))
and) shellfish) (i.e.) crusta8
ceans,)molluscs),)as)well)as)
equinoderms) or) honey)
harvested)from)wild)popu8
lations;) Includes) commer8
cial) and) subsistence) fish8
ing)and)hunting)for)food)
(( )) )) 1.1.1.5.) Plants) and) algae)
from)in8situ)aquaculture)
In)situ)seaweed)farming)
)) )) )) 1.1.1.6.)Animals) from) in8
situ)aquaculture))
In8situ)farming)of)freshwa8
ter)(e.g.) trout))and)marine)
fish) (e.g.) salmon,) tuna))
also) in) floating) cages;)
shellfish) aquaculture) (e.g.)
oysters) or) crustaceans)) in)
e.g.)poles))
)) (( 1.1.2.)Water) 1.1.2.1.)Surface)water)for)
drinking)
Collected) precipitation,)
abstracted) surface) water)
from)rivers,)lakes)and)oth8
er) open) water) bodies) for)
drinking)
)) )) )) 1.1.2.2.)Ground)water)for)
drinking)
Freshwater) abstracted)
from) (non8fossil)) ground8
water)layers)or)via)ground)
water) desalination) for)
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Section( Division( Group( Class( Examples(
drinking)
 
Table A.3.4 – Sample of the matrix used to identify ES affected by driving forc-
es. 
Driving forces 
Affected ecosystem services  
(CICES code; + / - / ?)a 
Expansion)of)agricultural)area)  
Decrease)of)forest)area)  
Expansion)of)industrial)area)  
Urbanization)of)non8urban)areas)  
Implementation) of) new) transportation) infrastructure)
(e.g.)roads,)railways)))
 
Dispersed)settlements)  
Expansion)of)green)urban)space)  
Urbanization)of)river,)estuarine)and)coastal)margins)  
a)Legend:)(CICES)code))–)according)to)the)nomenclature)presented)in)Table)3;)(+))–)positive)effect)on)
the)identified)ES;)(8))–)negative)effect)on)the)identified)ES;)(?)!–)Possible)effects)worthy)of)further)investigation. 
 
Table A.3.5 – Most important ES selected by participants in the first focus group 
meeting with the regional authority. Results presented only for the ES consid-
ered important by four or more participants (same for aggregation).  
Section Division Group Class 
Num-
ber of 
votes 
Aggrega-
tiona (no. of 
partici-
pants) 
Provision-
ing 
Nutrition Biomass Cultivated crops 
7 - 
  Water Ground water for drinking 5 - 
 Materials Water Ground water for non-
drinking purposes 
4 - 
Regulation 
and 
mainte-
nance 
Mediation of 
flows 
Mass flows Mass stabilisation and control 
of erosion rates 
6 A (4) 
   Buffering and attenuation of 
mass flows 
4 A (4) 
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  Liquid 
flows 
Hydrological cycle and water 
flow maintenance 
7 B (6) 
   Flood protection 6 B (6) 
 Maintenance 
of physical, 
chemical, bio-
logical condi-
tions 
Atmospher-
ic composi-
tion and 
climate reg-
ulation 
Micro and regional climate 
regulation 
5 - 
Cultural Physical and 
intellectual 
interactions 
with biota, 
ecosystems, 
and land-
/seascapes 
[environmen-
tal settings] 
Intellectual 
and repre-
sentative 
interactions 
Heritage, cultural 
7 C (5) 
   Entertainment 5 C (5) 
 
Table A.3.6 – Effects of planning objectives on land use / land cover in the re-
gion, as identified by participants in the second focus group meeting with the 
regional authority. 
CLC class 
Expected 
change1 
Planning objective 
Ecosystem types 
(level 2)2 
11. Urban fabric " 
To diminish pressure on maritime and es-
tuarine margins 
Urban 
 = 
To regenerate in an integrated fashion the 
social housing neighbourhoods 
 
To invest in urban rehabilitation instead of 
new construction for housing 
 
12. Industrial, 
commercial and 
transport units 
" 
To diminish pressure on maritime and es-
tuarine margins 
 
121. Industrial or 
commercial units ! 
To invest in transformation logistics 
 
To reinforce and diversify the supply of 
infrastructured areas for economic activi-
ties 
 
123. Port areas ! 
To enhance the international touristic at-
tractiveness of the region in a sustainability 
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logic 
132. Dump sites " 
Environmental reclaiming of contaminated 
soils 
 
To reduce the volume of waste going to 
landfills 
 
14. Artificial, non-
agricultural vege-
tated areas 
! 
To increase green and collective use spaces  
141. Green urban 
areas ! 
To diminish pressure on maritime and es-
tuarine margins 
 
Environmental reclaiming of contaminated 
soils 
 
142. Sport and lei-
sure facilities ! / =!
To attract creative and artistic talents from 
the whole world 
 
 ! 
To reinforce the region as privileged desti-
nation for business, cultural sports and 
nature tourism 
 
To increase the international attractiveness 
of Lisbon 
 
To promote the offering of proximity 
equipments and services and equity in its 
access 
 
2. Agricultural are-
as 
= 
To consolidate and improve agricultural 
and forestry areas 
 
To counter disperse edification 
 
To promote a nucleated and structured 
rural settlement 
Cropland (and 
grassland in the 
case of pastures) 
 " 
To reinforce and diversify the supply of 
infrastructured areas for economic activi-
ties 
 
422. Salines ! 
To increment in a sustainable way fishing 
and aquaculture activities 
Marine inlets and 
transitional waters 
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Table A.3.7 – Main ecosystem services affected by planning objectives, as identi-
fied by participants from the regional planning authority. 
Ecosystem services Effect Planning objectives 
1. Production + 
To consolidate and improve agricultural and for-
estry areas 
 
To re-orient urban demand to rehabilitation of 
existing urban areas 
 
To reinforce and diversify the supply of infrastruc-
tured areas for economic activities 
 
To invest in urban rehabilitation instead of new 
construction for housing 
111. Biomass + 
To enhance tourism in the rural space, ensuring 
synergies with the agricultural activity 
1111. Cultivated crops + Environmental reclaiming of contaminated soils 
1115. Plants and algae from in-
situ aquaculture 
+ 
To transform AML in a pole of Sea research and 
exploitation 
1116. Animals from in-situ aq-
uaculture 
+ 
To transform AML in a pole of Sea research and 
exploitation 
 
To increment in a sustainable way fishing and aq-
uaculture activities 
112. Water + 
To ensure the quality of the Tejo/Sado aquifer 
 
To preserve water quality and improve supply 
efficiency 
 
To improve efficiency in water consumption 
121. Biomass + 
To preserve soils with more agricultural and forest 
value 
 
 
122. Water + 
To ensure the quality of the Tejo/Sado aquifer 
 
To preserve water quality and improve supply 
efficiency 
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13. Energy + 
To reduce dependency in fossil fuel sources 
 
To reduce energetic dependence from the exterior, 
increasing supply security 
 
To increase energy efficiency and the exporting 
capacity of high technological intensity based on 
renewable energies and energy efficiency 
2. Regulation and maintenance + 
To re-orient urban demand to rehabilitation of 
existing urban areas 
 
To reinforce and diversify the supply of infrastruc-
tured areas for economic activities 
 
To invest in urban rehabilitation instead of new 
construction for housing 
21. Mediation of waste, toxics 
and other nuisances 
+ 
Environmental reclaiming of contaminated soils 
 
To reduce the volume of waste going to landfills 
2211. Mass stabilisation and con-
trol of erosion rates 
+ 
To diminish pressure on maritime and estuarine 
margins 
 
To reduce population exposure to natural, techno-
logical and environmental risks 
2221. Hydrological cycle and 
water flow maintenance + 
Environmental reclaiming of contaminated soils 
 
 
2222. Flood protection + 
To diminish pressure on maritime and estuarine 
margins 
 
To reduce population exposure to natural, techno-
logical and environmental risks 
23. Maintenance of physical, 
chemical, biological conditions 
+ 
To enhance and preserve the rural and natural 
landscape 
2311. Pollination and seed dis-
persal 
+ To increase collective use and green spaces 
2322. Disease control + 
To eliminate non-classical houses 
 
To regenerate in an integrated fashion the social 
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housing neighbourhoods 
235. Atmospheric composition 
and climate regulation + 
To improve the articulation of policies, planning 
and management of mobility 
 
To support intra-regional mobility 
 
To increase collective use and green spaces 
 
To preserve soils with more agricultural and forest 
value 
 
To reduce emission of atmospheric pollutants 
 
To increase energy efficiency of transport 
 
To integrate soft modes in trips 
3. Cultural + 
To attract creative and artistic talents from the 
whole world 
 
To enhance the international touristic attractive-
ness of AML in a sustainability logic 
 
To reinforce the region as privileged destination 
for business, cultural sports and nature tourism 
 
To increase international visibility of the natural 
and cultural heritage 
 
To re-orient urban demand to rehabilitation of 
existing urban areas 
 
To consolidate and enhance rural agglomerations 
 
To promote a nucleated and structured rural set-
tlement 
 
To invest in urban rehabilitation instead of new 
construction for housing 
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To promote urban social development, inter-
culturality and the sense of belonging to place 
 
To invest in the cultural development of the popu-
lation 
31. Physical and intellectual in-
teractions with biota, ecosys-
tems, and land-/seascapes [en-
vironmental settings] 
+ 
To enhance tourism in the rural space, ensuring 
synergies with the agricultural activity 
 
To enhance and preserve the rural and natural 
landscape 
311. Physical and experiential 
interactions 
+ To increase collective use and green spaces 
3124. Entertainment + To increase collective use and green spaces 
3125. Aesthetic + 
To eliminate non-classical houses 
 
To regenerate in an integrated fashion the social 
housing neighbourhoods 
43. Energy + 
To reduce dependency in fossil fuel sources 
 
To reduce energetic dependence from the exterior, 
increasing supply security 
 
To increase energy efficiency and the exporting 
capacity of high technological intensity based on 
renewable energies and energy efficiency 
51. Mediation of waste, toxics 
and other nuisances + 
To reduce emission of atmospheric pollutants 
 
To increase energy efficiency of transport 
 
To integrate soft modes in trips 
6. Cultural settings dependent 
on abiotic structures 
+ To know, conserve and enhance the geological 
heritage 
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Table A.3.8 – Ecosystem services considered more relevant by each workshop 
participant. Only items with 13 or more votes (50% or more of participants) are 
shown. 
Section( Division( Group( Class( Votes((no.)(
Provisioning)
Nutrition) Water)
Surface)water)for)drinking) 14)
Ground)water)for)drinking) 13)
Materials) Water)
Surface) water) for) non8
drinking)purposes)
13)
Regulation) and)
maintenance)
Mediation)of)flows)
Mass)flows)
Mass) stabilisation) and) con8
trol)of)erosion)rates)
14)
Liquid)flows) Flood)protection) 16)
Maintenance) of)
physical,) chemical,)
biological)conditions)
Atmospheric)
composition)
and) climate)
regulation)
Global)climate)regulation)by)
reduction)of)greenhouse)gas)
concentrations)
13)
Micro) and) regional) climate)
regulation)
16)
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Table A.3.9 – Ecosystem services considered most relevant by each working group of the participatory workshop. 
CICES% Groupa%
Section% Division% Group% Class% LA1% LA2% LA3b% LA4c% NA% AC%
Provisioning% Nutrition( Biomass( Cultivated(crops( (
X(
X(
X((A)( ( (
%% (( (( Reared(animals(and(their(outputs( ( ( ( (
%% (( (( Wild(plants,(algae(and(their(outputs( ( ( ( (
%% (( (( Wild(animals(and(their(outputs( ( ( ( (
%% (( (( Plants(and(algae(from(in?situ(aquaculture( ( ( ( (
(( (( (( Animals(from(in?situ(aquaculture(( ( ( ( (
(( %% Water( Surface(water(for(drinking( (
X((B)(
( (
(( (( (( Ground(water(for(drinking( ( X( (
(( Materials( Biomass( Fibres(and(other(materials(from(plants,(algae(and(
animals(for(direct(use(or(processing(
( ( ( ( (
(( (( (( Materials(from(plants,(algae(and(animals(for(agri?
cultural(use(
( ( ( ( (
(( (( (( Genetic(materials(from(all(biota( ( ( ( ( (
(( (( Water( Surface(water(for(non?drinking(purposes( ( (
X((B)(
( (
(( (( (( Ground(water(for(non?drinking(purposes( ( ( ( (
(( Energy( Biomass?based( energy( Plant?based(resources( ( ( X((C)( ( (
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sources(
(( (( (( Animal?based(resources( ( ( ( (
(( (( Mechanical(energy(( Animal?based(energy( ( ( ( ( (
Regulation% &%
Maintenance%
Mediation( of( waste,( tox?
ics(and(other(nuisances(
Mediation(by(biota( Bio?remediation( by( micro?organisms,( algae,(
plants,(and(animals(
( (
X(
( ( (
(( (( (( Filtration/sequestration/storage/accumulation(
by(micro?organisms,(algae,(plants,(and(animals(
( ( ( ( (
(( (( Mediation( by( ecosys?
tems(
Filtration/sequestration/storage/accumulation(
by(ecosystems(
X( (
X((D)(
(
X((( (( (( Dilution( by( atmosphere,( freshwater( and( marine(
ecosystems((
( ( (
(( (( (( Mediation(of(smell/noise/visual(impacts( ( ( (
(( Mediation(of(flows( Mass(flows( Mass(stabilisation(and(control(of(erosion(rates( (
X( X(
(
(( (( (( Buffering(and(attenuation(of(mass(flows( ( (
(( (( Liquid(flows( Hydrological(cycle(and(water(flow(maintenance( X( X((B)(
X(
(( (( (( Flood(protection( ( (
(( (( Gaseous(/(air(flows( Storm(protection( ( ( (
(( (( (( Ventilation(and(transpiration( ( ( (
(( Maintenance( of( physical,(
chemical,( biological( con?
Lifecycle( maintenance,(
habitat( and( gene( pool(
Pollination(and(seed(dispersal(
( X( ( ( (
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ditions( protection(
(( (( (( Maintaining(nursery(populations(and(habitats( X( ( ( (
(( (( Pest(and(disease(control( Pest(control( ( ( ( (
(( (( (( Disease(control( ( ( ( (
(( (( Soil( formation( and(
composition(
Weathering(processes(
( ( ( (
(( (( (( Decomposition(and(fixing(processes( ( ( ( (
(( (( Water(conditions( Chemical(condition(of(freshwaters( ( X(((B)( ( (
(( (( (( Chemical(condition(of(salt(waters( ( ( ( (
(( (( Atmospheric( composi?
tion(and(climate(regula?
tion(
Global( climate( regulation( by( reduction( of( green?
house(gas(concentrations( ( ( ( (
(( (( (( Micro(and(regional(climate(regulation( ( ( ( (
Cultural% Physical( and( intellectual(
interactions( with( biota,(
ecosystems,( and( land?
/seascapes([environmen?
tal(settings](
Physical( and( experien?
tial(interactions(
Experiential( use( of( plants,( animals( and( land?
/seascapes(in(different(environmental(settings(
( (
X(
(
X((A)(
(
(( (( (( Physical(use(of(land?/seascapes(in(different(envi?
ronmental(settings(
( ( ( (
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(( (( Intellectual( and( repre?
sentative(interactions(
Scientific(
( ( (
X(
(( (( (( Educational( ( ( (
(( (( (( Heritage,(cultural( ( ( (
(( (( (( Entertainment( ( ( (
(( (( (( Aesthetic( ( ( (
(( Spiritual,( symbolic( and(
other( interactions( with(
biota,( ecosystems,( and(
land?/seascapes( [envi?
ronmental(settings](
Spiritual( and/or( em?
blematic(
Symbolic(
( ( ( ( (
(( (( (( Sacred(and/or(religious( ( ( ( ( (
(( (( Other(cultural(outputs( Existence( ( ( (
X((A)(
(
(( (( (( Bequest( ( ( ( (
Abiotic% ProvisionB
ing%
Nutritional( abiotic( sub?
stances(
Mineral( (
( ( ( ( ( (
%% (( Non?mineral( ( ( ( ( ( ( (
%% Abiotic(materials( Metallic( ( ( ( ( ( ( (
(( (( Non?metallic( ( ( ( ( ( ( (
(( Energy( Renewable( abiotic( en? ( ( ( ( X((C)( ( (
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ergy(sources((
(( (( Non?renewable( energy(
sources(
(
( ( ( ( (
Regulation% &%
Maintenance% by%
natural% physical%
structures% and%
processes%
Mediation( of( waste,( tox?
ics(and(other(nuisances(
By(natural(chemical(and(
physical(processes(
(
( ( ( ( ( (
(( Mediation( of( flows( by(
natural(abiotic(structures(
By( solid( (mass),( liquid(
and(gaseous((air)flows(
(
( ( ( ( ( (
(( Maintenance( of( physical,(
chemical,( abiotic( condi?
tions(
By(natural(chemical(and(
physical(processes(
(
( ( ( ( ( (
Cultural% settings%
dependent% on% abiB
otic%structures%
Physical( and( intellectual(
interactions( with( land?
/seascapes( [physical(
settings](
By( physical( and( experi?
ential( interactions( or(
intellectual( and( repre?
sentational(interactions(
(
( ( ( ( ( (
(( Spiritual,( symbolic( and(
other( interactions( with(
land?/seascapes( [physi?
cal(settings](
By(type( (
( ( ( ( ( (
a
 Legend: LA1 to LA4 – local authorities; NA – national authority; AC – academia. 
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b
 Results of group LA3 were not considered for the final voting, since they were too broad (section level). This was proposed to and accepted by workshop participants. 
c Group LA4 aggregated classes of ES that are not always under the same group or division. Aggregated ES are marked with the same letter (A, B, C or D).  
 
Table A.3.10 – Final voting of most relevant ecosystem services by workshop participants. 
CICES% Final%votinga%
Section% Division% Group% Class% CICES%Division% CICES%Group% CICES%Class%
LA% NA% AC% LA% NA% AC% LA% NA% AC%
ProvisionB
ing%
Nutrition( Biomass( Cultivated(crops(
(
( (
(
( ( 3( ( (
%% (( (( Reared(animals(and(their(outputs( ( ( ( ( ( ( (
%% (( (( Wild(plants,(algae(and(their(outputs( ( ( ( ( ( ( (
%% (( (( Wild(animals(and(their(outputs(
( ( ( ( ( ( (
%% (( (( Plants(and(algae(from(in?situ(aquaculture( ( ( ( ( ( ( (
(( (( (( Animals(from(in?situ(aquaculture(( ( ( ( ( ( ( (
(( %% Water( Surface(water(for(drinking( ( ( 9( ( 0.5b( ( ( (
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(( (( (( Ground(water(for(drinking( ( ( ( ( 4( 6( (
(( Materials( Biomass( Fibres( and( other( materials( from( plants,(
algae( and( animals( for( direct( use( or( pro?
cessing(
(
( (
(
( ( ( ( (
(( (( (( Materials( from(plants,( algae( and( animals(
for(agricultural(use(
( ( ( ( ( ( (
(( (( (( Genetic(materials(from(all(biota(
( ( ( ( ( ( (
(( (( Water( Surface(water(for(non?drinking(purposes(
( (
1(
( 0.5b( ( ( (
(( (( (( Ground(water(for(non?drinking(purposes(
( ( ( ( ( ( (
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(( Energy( Biomass?based(
energy(sources(
Plant?based(resources(
(
( (
(
( ( ( ( (
(( (( (( Animal?based(resources( ( ( ( ( ( ( (
(( (( Mechanical( en?
ergy((
Animal?based(energy(
( ( ( ( ( ( ( (
Regulation%
&% MainteB
nance%
Mediation( of(
waste,( toxics(
and( other(
nuisances(
Mediation( by(
biota(
Bio?remediation( by( micro?organisms,(
algae,(plants,(and(animals(
(
( (
(
( ( ( ( (
(( (( (( Filtra?
tion/sequestration/storage/accumulatio
n( by(micro?organisms,( algae,( plants,( and(
animals(
( ( ( ( ( ( (
(( (( Mediation( by(
ecosystems(
Filtra?
tion/sequestration/storage/accumulatio
n(by(ecosystems(
( ( ( (
1(
2( ( 1(
(( (( (( Dilution( by( atmosphere,( freshwater( and(
marine(ecosystems((
( ( ( ( ( ( (
(( (( (( Mediation(of(smell/noise/visual(impacts( ( ( ( ( ( ( ( (
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(( Mediation( of(
flows(
Mass(flows( Mass( stabilisation(and(control(of( erosion(
rates(
(
( (
(
( ( 3( 1( (
(( (( (( Buffering(and(attenuation(of(mass(flows( ( ( ( ( ( ( (
(( (( Liquid(flows( Hydrological( cycle( and( water( flow(
maintenance( ( (
( ( 1(
6( 5( 2(
(( (( (( Flood(protection( ( ( 2( ( 1(
(( (( Gaseous( /( air(
flows(
Storm(protection(
( (
(
( ( ( ( (
(( (( (( Ventilation(and(transpiration( ( ( ( ( ( ( (
(( Maintenance(
of( physical,(
chemical,(
biological(
conditions(
Lifecycle(
maintenance,(
habitat(and(gene(
pool(protection(
Pollination(and(seed(dispersal(
6(
( (
(
( ( ( ( (
(( (( (( Maintaining( nursery( populations( and(
habitats(
( ( ( ( ( ( (
(( (( Pest(and(disease(
control(
Pest(control(
( (
(
( ( ( ( (
(( (( (( Disease(control( ( ( ( ( ( ( (
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(( (( Soil( formation(
and(composition(
Weathering(processes(
( (
(
( ( ( ( (
(( (( (( Decomposition(and(fixing(processes(
( ( ( ( ( ( (
(( (( Water( condi?
tions(
Chemical(condition(of(freshwaters(
( (
(
( ( ( ( (
(( (( (( Chemical(condition(of(salt(waters(
( ( ( ( ( ( (
(( (( Atmospheric(
composition(and(
climate( regula?
tion(
Global(climate(regulation(by(reduction(of(
greenhouse(gas(concentrations(
( (
1( ( 2(
4( 1(
(
(
(( (( (( Micro(and(regional(climate(regulation(
( ( ( ( (
Cultural% Physical( and(
intellectual(
interactions(
with( biota,(
ecosystems,(
and( land?
/seascapes(
Physical( and(
experiential(
interactions(
Experiential( use( of( plants,( animals( and(
land?/seascapes(in(different(environmen?
tal(settings(
( ( ( ( ( ( ( 4( (
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[environmen?
tal(settings](
(( (( (( Physical(use(of( land?/seascapes( in(differ?
ent(environmental(settings(
( ( ( ( ( ( (
(( (( Intellectual( and(
representative(
interactions(
Scientific(
( (
1( 1( (
( ( (
(( (( (( Educational( ( ( ( ( (
(( (( (( Heritage,(cultural( ( ( ( ( (
(( (( (( Entertainment( ( ( ( ( (
(( (( (( Aesthetic( ( ( ( ( ( (
(( Spiritual,(
symbolic( and(
other( interac?
tions( with(
biota,( ecosys?
tems,( and(
land?
/seascapes(
[environmen?
tal(settings](
Spiritual( and/or(
emblematic(
Symbolic(
(
( (
(
( ( ( ( (
(( (( (( Sacred(and/or(religious( ( ( ( ( ( ( (
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(( (( Other( cultural(
outputs(
Existence(
( (
(
( ( ( ( (
(( (( (( Bequest(
( ( ( ( ( ( (
Abiotic% ProB
visioning%
Nutritional(
abiotic( sub?
stances(
Mineral( (
(
( ( ( ( ( ( ( (
%% (( Non?mineral( ( ( ( ( ( ( ( ( (
%% Abiotic( mate?
rials(
Metallic( (
(
( ( ( ( ( ( ( (
(( (( Non?metallic( ( ( ( ( ( ( ( ( (
(( Energy( Renewable( abi?
otic( energy(
sources((
(
3(
( ( ( ( ( ( ( (
(( (( Non?renewable(
energy(sources(
(
( ( ( ( ( ( ( (
Regulation%
&% MainteB
nance% by%
natural%
physical%
structures%
Mediation( of(
waste,( toxics(
and( other(
nuisances(
By( natural(
chemical( and(
physical( pro?
cesses(
(
( ( ( ( ( ( ( ( (
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and% proB
cesses%
(( Mediation( of(
flows( by( nat?
ural( abiotic(
structures(
By( solid( (mass),(
liquid( and( gase?
ous((air)flows(
(
( ( ( ( ( ( ( ( (
(( Maintenance(
of( physical,(
chemical,(
abiotic( condi?
tions(
By( natural(
chemical( and(
physical( pro?
cesses(
(
( ( ( ( ( ( ( ( (
Cultural%
settings%
dependent%
on% abiotic%
structures%
Physical( and(
intellectual(
interactions(
with( land?
/seascapes(
[physical( set?
tings](
By( physical( and(
experiential(
interactions( or(
intellectual( and(
representational(
interactions(
(
( ( ( ( ( ( ( ( (
(( Spiritual,(
symbolic( and(
other( interac?
tions( with(
By(type( (
( ( ( ( ( ( ( ( (
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land?
/seascapes(
[physical( set?
tings](
a
 Legend: LA1 to LA4 – local authorities; NA – national authority; AC – academia. Two participants of the academia group had to leave the workshop before the 
final voting took place. 
b
 One vote was given to an item that aggregated ‘surface water for drinking’ with ‘surface water for non-drinking purposes’ . 
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 Appendix 4 – Scenario narratives 
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Scenario A – “Re-Naturing” 
A declining population due to low attraction potential of the region (unfavourable 
economic situation) is seen as an opportunity to promote a compact urban model to free 
up artificial areas and convert them into other land uses / land covers, like forest areas 
(which can be regarded as green infrastructure) – a process known as re-naturalisation. 
Good examples of re-naturalisation found in cities and regions undergoing shrinkage 
for a longer time are transferred. The Metropolitan Ecological Network is safeguarded. 
This scenario can be considered a “Re-naturing” scenario. 
 
Scenario B – “As planned” 
In face of growing population due to high attraction potential of the region (fa-
vourable economic situation) on the one hand, and the need to provide quality of life 
through nature as well as anticipating the EU target of no net land take by 2050 on the 
other hand, a compact urban model is adopted, taking advantage of already existing 
built infrastructure through strong urban rehabilitation programs, densifying the ur-
ban fabric. Therefore artificial areas do not take over existing agricultural, forest and 
other semi-natural and natural areas. The Metropolitan Ecological Network is safe-
guarded. This can be considered the “As planned” scenario, since it represents what is 
generally desirable as expressed in planning documents. 
 
Scenario C – “Dumb decline” 
Despite a population decline due to low attraction potential of the region (unfa-
vourable economic situation), urban expansion proceeds following a dispersed pattern, 
due to the reduction of the number of people per household, increasing floor space area 
and real estate speculation, as already observed in some parts of the region. Discontinu-
ous urban fabric areas increase (along with empty buildings), land take and territorial 
fragmentation take place, including in areas of the Metropolitan Ecological Network. 
This can be considered a “Dumb decline” scenario (in opposition to “smart growth”). 
 
Scenario D – “Sprawling growth” 
In order to accommodate a growing population due to a high attraction potential 
of the region (favourable economic situation), artificial areas increase following a dis-
persed urban development model, as already observed in most parts of the region, asso-
ciated with a reduction of the number of people per household, increasing floor space 
area, real estate speculation and no urban rehabilitation measures. Discontinuous ur-
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ban fabric areas increase, land take and territorial fragmentation take place, including 
in areas of the Metropolitan Ecological Network. This can be considered a “Sprawling 
growth” scenario. 
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12 Appendix 5 – Lookup table to derive f-
evapotranspiration, surface emissivity and 
carbon storage for each land use and land 
cover (LULC) class 
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Table A.5.1 – Lookup table to derive f-evapotranspiration, surface emissivity and carbon storage for each land use and land 
cover (LULC) class. The transfer algorithm columns show the adaptation of each study’s LULC classes to the Urban Atlas 2012 
LULC classes. 
Urban Atlas 2012 
LULC classes 
f-
Evapo-
transpi-
ration1 
Transfer algorithm  
(f-Evapotranspiration) 
Surface 
emis-
sion 
(mean)1 
Emission 
index1 
Transfer algorithm  
(Surface emis-
sion/index) 
Net C 
storage 
(Mg/ha) 
Transfer algorithm  
(Net C storage) 
Continuous urban fab-
ric (S.L. > 80%)  
0.8 
90% sealed, 10% non-
sealed (=5% grass+5% 
mixed forest) 
153.6 2.4 
Continuous urban fab-
ric 
5.72 
Multifamily residential 
or mixed residence and 
commercial 
Discontinuous dense 
urban fabric (S.L. 50% 
- 80%)  
0.9 
65% sealed, 35% non-
sealed (=17.5% 
grass+17.5% mixed for-
est) 
154.0 2.7 
Discontinuous urban 
fabric 
15.42 
65% Multifamily resi-
dential + 35% urban for-
est 
Discontinuous medi-
um density urban fab-
ric (S.L. 30% - 50%)  
0.9 
40% sealed, 60% non-
sealed (=30% grass+30% 
mixed forest) 
154.0 2.7 
Discontinuous urban 
fabric 
19.52 
50% Multifamily resi-
dential + 50% urban for-
est 
Discontinuous low 
density urban fabric 
(S.L. 10% - 30%)  
1.0 
20% sealed, 80% non-
sealed (=40% grass+40% 
mixed forest) 
154.0 2.7 
Discontinuous urban 
fabric 
23.02 Residential 
Discontinuous very 
low density urban fab-
ric (S.L. < 10%)  
1.0 
5% sealed, 95% non-
sealed (=47.5% 
grass+47.5% mixed for-
est) 
154.0 2.7 
Discontinuous urban 
fabric 
28.22 
50% Residential + 50% 
Urban forest 
Isolated structures  0.8 Sealed surface 154.0 2.7 Discontinuous urban 21.42 50% Residential + 50% 
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fabric Natural forest 
Industrial, commer-
cial, public, military 
and private units  
0.8 Sealed surface 156.2 4.2 
Industrial or commer-
cial units 
2.42 
50% Industrial or com-
mercial + 50% Institu-
tional 
Fast transit roads and 
associated land  
0.8 Sealed surface 155.9 4.0 
Road and rail networks 
and associated land 
7.62 Transport 
Other roads and asso-
ciated land  
0.8 Sealed surface 155.9 4.0 
Road and rail networks 
and associated land 
7.62 Transport 
Railways and associat-
ed land  
0.8 Sealed surface 155.9 4.0 
Road and rail networks 
and associated land 
7.62 Transport 
Port areas  0.8 Sealed surface 151.4 1.0 Port areas 4.42 Institutional 
Airports  0.8 Sealed surface 156.7 4.5 Airports 4.42 Institutional 
Mineral extraction and 
dump sites  
0.8 Area without vegetation 153.7 2.5 
50% Mineral extraction 
sites + 50% Dump sites 
10.62 
Intensively used area 
without buildings 
Construction sites  0.8 Area without vegetation 155.8 3.9 Construction sites 10.62 
Intensively used area 
without buildings 
Land without current 
use  
0.8 Area without vegetation 155.8 3.9 Construction sites 10.62 
Intensively used area 
without buildings 
Green urban areas  1.1 
20% grass + 80% mixed 
forest 
149.9 0.0 Green urban areas 33.32 Urban forest 
Sports and leisure fa-
cilities  
1.0 
20% sealed surface + 
40% grass + 40% mixed 
forest  
150.4 0.3 
Sport and leisure facili-
ties 
24.72 
70% Urban forest + 30% 
Institutional 
Arable land (annual 0.9 Arable land 153.6 2.4 33.3% Non-irrigated 8.03 Cultivated and managed 
Integration of ecosystem services in spatial planning: a mixed methods approach 
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crops)  arable land + 33.3% 
Permanently irrigated 
land + 33.3% Rice 
fields 
areas 
Permanent crops  0.9 Arable land 156.2 4.2 
33.3% Vineyards + 
33.3% Fruit trees and 
berry plantations + 
33.3% Olive groves 
40.03 Mosaic: Cropland/Tree 
cover 
Pastures  0.8 Pastures, grassland 154.6 3.1 Pastures 9.03 Herbaceous cover, 
closed-open 
Complex and mixed 
cultivation  0.9 
80% arable land + 15% 
mixed forest + 5% pas-
tures, grassland  
155.7 3.9 
25% Annual crops as-
sociated with perma-
nent crops + 25% 
Complex cultivation 
patterns + 25% Land 
principally occupied 
by agriculture, with 
significant areas of 
natural vegetation + 
25% Agro-forestry are-
as 
40.03 
Mosaic: Cropland/Tree 
cover 
Forests 1.1 
Mixed forest: 50% 
broad-leaved forest + 
50% coniferous forest 
150.8 0.5 
33.3% Broad-leaved 
forest + 33.3% Conifer-
ous forest + 33.3% 
Mixed forest 
19.82 Natural forest 
Herbaceous vegetation 
associations  1.0 
50% mixed forest + 50% 
grass 152.1 1.5 
25% Natural grass-
lands + 25% Moors and 9.0
3 
Herbaceous cover, 
closed-open 
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heathland + 25% Scle-
rophyllous vegetation 
+ 25% Transitional 
woodland-shrub 
Open spaces with little 
or no vegetation  
0.8 Area without vegetation 148.5 -0.9 
50% Beaches, dunes, 
sands + 50% Bare rocks 
9.03 
Sparse herbaceous or 
sparse shrub cover 
Wetlands 1.1 
50% water + 50% pas-
tures, grassland 
145.0 -3.3 
25% Inland marshes + 
25% Salt marshes + 
25% Salines + 25% In-
tertidal flats  
9.03 
Regularly flooded shrub 
and/or herbaceous cov-
er 
Water 1.4 Water 136.5 -9.0 
20% Water courses + 
20% Water bodies + 
20% Coastal lagoons + 
20% Estuaries + 20% 
Sea and ocean 
03 Water 
1 Adapted from Schwarz et al. (2011). 
2 Adapted from Chaparro and Terradas (2009). 
3 Adapted from Gibbs (2006). 
 
